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PREFACE 


This volume includes plans and events known to the authors through January 1987. Compilation 
of the information began in 1967, concurrent with a period of major expansion of facilities and 
personnel at the National Space Science Data Center (NSSDC). As noted in the acknowledgments, 
there have been ten primary contributors. The satellite information is recorded in an Automated 
Information Management (AIM) system, which was initiated at NSSDC in 1967. It is a tool that 
has proved extremely useful for maintaining, revising, and reproducing this satellite and experi- 
ment information. A large portion of this volume consists of selected extracts from this AIM file. 

This revision of the compendium includes new and updated material on satellites and experiments, 
a rearrangement of materials, pagination, and indexing which is more amenable to updating, and a 
different approach to preparation of the bibliography. It includes summary information on 
programs of all nations sponsoring meteorological experiments. Punching for a standard three- 
ring notebook has been provided to simplify the addition of material to keep the information up to 
date. 
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Explanatory Notes 

This publication evolved front work accomplished primarily by the authors and meteorologists 
noted in Acknowledgments while assigned to the National Space Science Data Center (NSSDC), 
located at NASA/Goddard Space Fight Center (GSFC), Greenbelt, Maryland. This document is 
intended to serve two purposes: 

• Asa historical record of all satellites and instrumentation that has been useful for meteoro- 
logical research or operational uses 

• Asa working document to be used to assist meteorologists in identifying meteorological 
satellites, locating data from these satellites, and understanding experiment operation which is 
related to satellite data that may be of interest to them 

The material presented in this document was compiled from documents by, and from personal 
interviews with, those directly involved with the various meteorological satellite programs. 
Frequently, source material pertaining to spacecraft included in this document was obtained from a 
wide variety of publications that were sometimes vague or conflicting. Some judgment was 
required to evaluate these sources in order to be technically consistent. It is felt that the information 
appearing here represents the most accurate and comprehensive unclassified collection of 
information about meteorological satellite experiments available at this time. Every effort was 
made to ensure the accuracy and completeness of all information presented; nevertheless, 
corrections to, and suggestions for, improvements in this document are solicited. 



Summary information of all * own launched satellites for all countries and their experiments, 
which were concerned with meteorological operations or research, are included. On reviewing the 
numbers of satellites and experiments noted in Table 1, bear in mind that experiment definition is 
often somewhat ambiguous. This is because several sensors may constitute one instrument, an 
instrument may be operated in any of several modes to obtain different kinds of data, the 
instrument function may be operational or truly experimental-or a combination of operational and 
experimental-and it is possible for several instruments to be involved in one experiment. In spite 
of these complications, the experiments (or instruments) counted in Table 1 are intended to be 
analogous to those experiments desc.nbed in the text. For these reasons, it is not advisable to 
compare these numbers with similar experiment enumerations in other references without first 
understanding and accounting for differences in the definition of an experiment. 
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TABLE 1 


SUMMARY OF METEOROLOGICAL SPACE PROGRAMS, 
SATELLITES, AND EXPERIMENTS 


PROGRAM 


AEM 

2 

2 

(2) 

U.S. 

Apollo 

14 

10 

(22) 

U.S. 

ATS 

5 

6 

(6) 

U.S. 

Bhaskara 

2 

2 

(4) 

India 

Cosmos§ 

55 

- 

— 

U.S.S.R. 

Discoverer 

6 

3 

(6) 

U.S. 

DMSP 

23 

9 

(42) 

U.S. 

DOD (other) 

5 

2 

(5) 

U.S. 

DODGE 

1 

1 

(1) 

U.S. 

HOLE 

2 

1 

(2) 

FranceAJ.S. 

ERBE 

3 

2 

(4) 

U.S. 

ESSA 

9 

6 

(13) 

U.S. 

Explorer 

2 

2 

(2) 

U.S. 

Gemini 

10 

4 

(23) 

U.S. 

GMS 

3 

1 

(3) 

Japan 

GOES/SMS 

9 

2 

(9) 

U.S. 

INSAT 

3 

1 

(3) 

India 

IRS 

1 

1 

(1) 

India 

Landsat 

5 

3 

(10) 

U.S. 

Mercury 

6 

1 

(6) 

U.S. 

Meteor 1 

31 

5 (119) 

U.S.S.R. 

Meteor 2S 

15 

- 

— 

U.S.S.R. 

Meteosat 

3 

2 

(6) 

ESA 

Molniya 

8 

1 

(8) 

U.S.S.R. 

MOS 

1 

4 

(4) 

Japan 

Nimbus 

7 

27 

(42) 

U.S. 

NOAA (l-5)/ITOS 

6 

6 

(20) 

U.S. 

NOAA (6, 7, D)/TIROS-N 

4 

2 

(8) 

U.S. 

NOAA (8-10, H-J)/ATN 

6 

4 

(18) 

U.S. 

Salyut 

6 

5 

(7) 

U.S.S.R. 


Satellites or otlier spacecraft cairying meteorology -related observing equipment. 

^ The number of different experiments for each program is shown followed by the total number of 
experiments in parentheses. This accounts for experiments which are duplicative or nearly duplicative, but 
on different spacecraft. 

§ Lack of complete information. 
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TABLE 1 




SUMMARY OF METEOROLOGICAL SATELLITE PROGRAMS 
SATELLITES, AND EXPERIMENTS (concluded) 


I 


PROGRAM 

SATELLITES"^ 

EXPERIMENTSt 

CQUNTK>. 

Seasat 
Shuttle I 

Shuttle II: Spacelab 

Skylab 

Soyuz 

1 

6 

1 

1 

19 

5 (5) 

5 (10) 
2 ( 2 ) 
5 ( 5 ) 

1 (19) 

U.S. 

U.S. 

U.S. 

U.S. 

U.S.S.R. 

ITROS 

TOPEX 

Vanguard 

Voskhod 

Vostok 

10 

1 

1 

2 

5 

5 (20) 
1 (1) 
1 (1) 
1 (2) 
1 (5) 

U.S. 

U.S. 

U.S. 

U.S.S.R. 

U.S.S.R. 

Zond 
Total 41 

_4 

_J. (4) 

U.S.S.R. 

304 

>143(>470) 

>6 


J 


t 
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Note that the words "experiment" and "instrument" are used interchangeably in the following text. 
Also note that there are experiment descriptions that are more closely related to aeronomy. Some 
of the aeronomy experiments included observed atmospheric aerosols, sun and earth radiation, and 
otlier parameters designed for climate studies. Such experiments are included in the primary text 
only if they have readily apparent applications to meteorological forecasting and research related to 
understanding the atmospheric circulations on time scales shorter than a few weeks. 

The major portion of this volume consists of the space program, satellite, and experiment 
descriptions in Section II. This section is arranged alphuv vtically by program common name and 
paginated only within each program. It is hoped that this scheme will provide a simple means of 
indexing, while also allowing the addition of updating material without disturbing the fundamental 
organization of the material. 

At the beginning of each program in Section II, there is a brief program description intended to 
highlight the similarities and differences between satellites and experiments in that program. It is 
also intended to provide some perspective on the nonmeteorological aspects (if any) of that pro- 
gram, and on interrelations with other programs. Following each program description are the 
satellite and experiment descriptions. Within each program, satellites are arranged in order of their 
chronology of launch date (or planned launch date); experiments follow the appropriate satellite and 
are ordered alphabetically by the principal experimenter's last name. 

Some of the experiment and satellite descriptions are quite duplicative, especially in the case of 
operational satellites in the same program, because there often is considerable duplication in the 
satellite and experiment design. In several programs, tliere is very little information available about 
the specific equipment, or differences in equipment, on different satellites in the program. In both 
instances, we have often replaced duplicative experiment and/or satellite descriptions with tabular 
listings and included at least a sample of the known descriptive information in the program 
description. This occurs primarily with some U.S.S.R. programs, with operational programs, and 
with the manned programs. 

Appendix A in Section III lists all known proposed and planned satellites that are directly related to 
or have some application to meteorology. Due to lack of information and/or human resources, no 
intensive effort was made to provide descriptions of these future launches. Certain words, 
phrases, and acronyms used in this volume are defined in Appendixes B and C, respectively. For 
convenient acces.s to records of interest, three sets of indexes are included in Appendix D. 






All satellites have been known by more than one identification. A common scheme is to use a 
name and a letter (e.g., TIROS-A) for a pielaunui identifier, and the same name and a number for 
the postlaunch identifier (e.g., TIROS 1 ). For a variety of reasons, the letters and numbers often 
do not correspond (e.g., ITOS-B became NOAA 1). Vve have selected what we believe are the 
most commonly used identifiers for the satellites and satellite programs for primary indexing use 
here. Other known identifiers are listed in the indexes to provide some cross-reference. 

There are only two standard and complete satellite identifiers (each including all satellites) in use, 
but unfortunately they have not proved very popular. This is due in part to the fact that they are not 
assigned until after the successful launch. The most used identifier is one established by the 
Committee for Space Research (COSPAR), a subordinate unit of the International Council of 
Scientific Unions (ICSU). Used in all NSSDC records, this identifier consists of the year of 
launch, the serially assigned number of the launch during that year, and a letter designating the 
various spacecraft resulting from that launch. Thus, 1967-008B designated the second satellite (B) 
resulting from the eighth successful launch during 1967. The NSSDC standard identifier used for 
their records is a modification of the COSPAR identifier. The leading 19 is omitted, and a £'*rial 
experiment number and data set letter are appended <^e.g., 66-008B-03F) as needed. Note that 
prior to 1963 a Greek letter was used instead of the launch serial number, followed by a number. 
NSSDC has renumbered these early satellites in accordance with the standard identifier. Tliis 
NSSDC identifier is used in all indexes and references to spacecraft throughout the volume. 

The other identifier, tlie "NORAD object number" (or more commonly known as just "object 
number") is a 5-digit serial number assignment made by the North American Defense (NORAD) 
satellite tracking facility. These are assigned when, and in the order of when, the tracking facility 
first identifies the satellite. These numbers are in common use primarily for Department of Defense 
(DOD) satellites that are initially classified, and then subsequently have unclassified or declassified 
results published in the literature. Some "object numbers" are included in the spacecraft brief 
descriptions. 

Orbital parameters provided are approximate, with epoch date usually a few days after launch. The 
parameters given here are intended only to provide a crude description of the satellite path. They 
show considerable variation with time as expected, and also with resource of information. Two 
primary sources are the NORAD and the NASA tracking faciliaes. 
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Bibliography 
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For many reasons, no bibliography is included here. The primary reasons are that it would be very ^ 

i, 

lengthy, would soon be out-of-date, and would require considerable additional effort, resulting in | 

further delay of this publication. It is suggested that library machine listings, such as the NASA \ 

Scientiflc and Technical Information Facility (SHF) and the NSSDC Technical Reference File j 

(TRF), be used to search for desired material. Combinations of satellite program name and any of | 

several words related to meteorology need to be used to reduce the bibliography listings to man- j 

ageable size. When listings of reasonable size cannot be obtained in this way, a manual scan of | 

titles will usually eliminate items unlikely to be of use. 


historical Notes 

The ability to obtain images of the earth from artificial earth satellites is the culmination of many 
years of various attempts by man to increase his perspective of the world in which he lives. The 
first high-level photography (beyond that of climbing high towers or mountains) was accomplished 
by a noted French photographer, Gaspard F. Tournachon, who began photographic balloon 
ascents over Paris in 1858. The value of the increased visual coverage was quickly realized, and 
several countries used balloons for military reconnaissance during the remaining years of the nine- 
teenth century. 

The first few years of the twentieth century saw balloons equipped with panoramic cameras 
ascending to heights of several thousand feet. Balloons were soon followed by rockets and 
airplanes that served as platforms for liigh-altitude photography. In 1905 Alfred Maul (Germany) 
began firing solid-propellant rockets equipped with cameras, and by 1912 photographs were being 
obtained from heights of 0.8 km. 

The outbreak of World War I and the rising popularity of the airplane as a reconnaissance platform, 
in addition to its use as a combat vehicle, caused the work with rockets to slow down considerably. 
Balloons, however, continued to be used as reconnaissance platfomis. 

In the years following World War I, balloons were designed to attain even greater heights. In 
1935 Albert Stevens took the first photograph showing the curvature of the earth from the National 
Geographic Society Explorer 2 balloon at an altitude of 22 km. The onset of World War II, 
however, brought the use of high-altitude balloon flights to a virtual standstill. 
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During World War II, a German group working at Peenemunde applied the pioneering work of 
Konstantin Tsiolkovsky, Hermann Oberth, and Robert H, Goddard to produce the V-2 rocket. 
This event revolutionized the technology of high-altitude probes and, in the post-war years, greatly 
extended the heights from which photographs could be obtained. 

The smdy of the atmosphere and its weather systems from high altitudes began in earnest after 
World War n. During the late 1940's and early 1950's, many modified versions of captured 
German V-2 rockets equipped with cameras were launched from White Sands, New Mexico. In 
1947 the first successful photographs of a large expanse of cloud cover were taken from a V-2 
rocket at altitudes between 110 and 165 km. Many additional photographs were soon obtained 
from outside the atmosphere by V-2’s, Viking rockets, Aerobee rockets, and various military 
ballistic missiles equipped with cameras. (See Table 2.) 

Such flights demonstrated the feasibility and value of high-altitude photography for making 
synoptic observations of cloud systems and storms that would not have been detected by 
conventional ground-based observing networks. The desire for increased coverage established the 
need for a more permanent high-altitude monitoring platform, i.e., the meteorological satellite. The 
initial research-and-development satellites very quickly paved the way for the low-altitude, sun- 
synchronous'' satellites. Continued development of technology paved tlic way for the earth- 
synchronous^ satellites. They now provide high-resolution imagery for many purposes from an 
altitude of about 36,000 km above the equator. At present, both low- and high-altitude satellites 
work together on a global basis to provide useful information to the weather services of many 
nations. 

The 1981 launch of NA,S.A's first Space Transportation System, more commonly known as the 
Space Shuttle, marked a new era of mar.ned space exploration. The Shuttle and the Spacelab (a 
joint venture with European countries) have contributed significantly to meteorological research. 
Instruments to be flown on operational weather satellites have been calibrated, and these earth 


1 Sun-synchronous: With satellite orbit inclinations between lOS deg and 180 deg and an appropriate 
altitude between 183 km and 5900 km, a satellite orbit will move in the same direction and rate as the 
earth's rotation, i.e., IS deg longitude per hour. For such an orbit, observations of the earth during 
each half orbit will be at the same solar time, since the position of the satellite (for any given latitude) 
will appear, to an earth observer, fixed relative to the sun. 

2 Earth-synchronous: With satellite altitudes near 37,000 km, the satellite orbit will move in the same 
direction and rate as the earth's revolution about the sun, i.e., 360 deg per year. For such an orbit, 
observations of the earth are continuous over the same general longitudinal region of the earth. In the 
case with orbit inclination of zero, the satellite will appear to hover over a fixed equatorial longitude. 
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TABLE 2 






EARTH PHOTOGRAPHY FROM EARLY ROCKETS 


ROCKET 

ROCKET 

LAUNCH 

SPONSORING 

P 

FLIGHTS 

TYPE 

§ITEt 

AGENCYt 

f 

P 

NSSDC Rocket ID 





(RYYMM-DDSS)* 





R4610-2401 

V-2 

WSMR 

APL 


R4612-0501 

V-2 

WSMR 

NRL 


R4702-2001 

V-2 

WSMR 

ARDC 

t 

R4703-0701 

V-2 

WSMR 

NRL 


R4704-0101 

V-2 

WSMR 

APL 

i 

R4704-0901 

V-2 

WSMR 

APL 


R4705-1501 

V-2 

WSMR 

NRL 

i 

R4707-2901 

V-2 

WSMR 

APL 


R4712-0801 

V-2 

WSMR 

ARDC 

Y 

R4805-2701 

V-2 

WSMR 

APL 


R4807-2601 

Aerobee 

WSMR 

APL 


R4807-2602 

V-2 

WSMR 

APL 


R4808-0501 

V-2 

WSMR 

NRL 


R4901-2801 

V-2 

WSMR 

NRL 

A ’f 

R4902-1701 

V-2 

WSMR 

APL 


R4903-2204 

V-2 

WSMR 

ARDC 


R4905-0301 

Viking 

WSMR 

NRL 

il 

R4906-1402 

V-2 

WSMR 

ARDC 


R4909-0601 

V-2 

WSMR 

NRL 

f 

R49 12-0201 

Aerobee 

WSMR 

ARDC 

K. 

R5002-0901 

Viking 

WSMR 

NRL 

1 

R5010-1201 

Aerotee 

WSMR 

ARDC 

h' 

R501 1-2101 

Viking 

WSMR 

NRL 

1 

R5 102-0601 

Aerotee 

WSMR 

APL 

f 

R5 107-2501 

Aerobee 

WSMR 

ARDC 


R5205-2001 

V-2 

WSMR 

SCEL 


R5212-1501 

Viking 

WSMR 

NRL 

W 

R5405-2401 

Viking 1 1 

WSMR 

NRL 

I- 

R5502-0401 

Viking 12 

WSMR 

NRL 

i 

R6010-0521 

Unknown 

Ft. Churchill 

GSFC 


R6012-1901 

Mercury Atlas 

CPKF 

NASA/MSC 

( 

i 

R6105-0502 

Mercury Atlas 

CPKF 

NASA/MSC 



R = Rocket flic designator 

YY = year of launch 

MM = month of launch 

DD = day of launch 

SS = sequence number 

See Appendix B: Abbreviations and Acronyms 
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observation capabilities will be expanded when NASA and the National Oceanic and Atmospheric 
Adnrinistration (NOAA) collaborate on the Space Station polar platform activities during the 
1990's. Observations will be made in high-altitude, sun-synchronous polar orbits to view the 
entire planet. Instruments such as medium-resolution imaging radiometer, infrared sounder, and 
microwave sounder are being planned for these programs. 
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II. METEOROLOGICAL SPACE PROGRAMS 
SATELLITES, AND EXPERIMENTS 







APPLICATIONS EXPLORER MISSION (AEM) PROGRAM 


The Applications Explorer Mission (AEM) spacecraft were relatively low-cost spacecraft built to 
meet individual particular space observation needs regarding the earth and its atmosphere. Three 
satellites have been launched since April 1978; (1) AEM-A, the Heat Capacity Mapping Mission 
(HCMM); (2) AEM-B, the Stratospheric Aerosol Gas Experiment (SAGE); and (3) AEM-C, the 
Magnetic Field Satellite (Magsat). A fourth satellite, the Earth Radiation Budget Satellite (ERBS), 
was originally designated as AEM-D but is no longer part of the program. Each of the three 
launched spacecraft carried only one instmment. Although each was designed for 1 year of life, 
HCMM operated between April 1978 and September 1980, and SAGE remained in operation for 
2 1/2 years, from May 1979 to November 1981. Since Magsat did not produce any meteor- 
ological data, it is not discussed here. 

The pri mary purpose of the HCMM mission was to estimate the thermal inertia of the earth’s surface 
at the time of daily maximum and minimum temperatures. The spacecraft was launched into a 620-km 
circular, sun-synchronous orbit, covering the areas between 85 deg N and 85 deg S. The instrument, 
the Heat Capacity Mapping Radiometer (HCMR), operated in visible to (0.5 to 6.micrometers) and IR 
(10.5 to 12.5 micrometers) channels. The radiometer had a scan angle of 60 deg to produce a swath 
width of 720 km with a ground resolution of 500 m for the reflectance channel, and of 600 m for the IR 
channel. 

It acquired data from both channels during the day and only thermal infrared data during the night. 
Although the HCMM mission was designed for earth resource studies, the derived apparent 
albedos, earth surface temperatures, and snow cover can be used for meteorological studies. The 
disadvantage of the HCMM data was that the spacecraft did not possess an onboard tape recorder 
system. Only data within the receiving range of ground stations were collected, mainly in North 
America (including Alaska), Europe, and eastern Australia. 

The main objective of SAGE was to detemiine the global distribution of stratospheric aerosols and 
ozone from 79 deg S to 79 deg N. The spacecraft was launched into a 55-deg-inclined, 600-km 
circular orbit. The onboard SAGE experiment measured the extinction coefficients of the solar 
wavelengths (0.38, 0.45, 0.6, and 1.0 micrometer) through the earth's atmosphere during 
spacecraft sunset and sunrise. Earlier models of the sensor were flown on the Apollo/Soyuz Test 
Project in 1975 and the Nimbus 7 in 1978. The data are used toward a better understanding of the 
role of aerosols and ozone in the radiation balance of the earth's environment on a global scale. 
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Both HCMM and SAGE suffered power problems because of early deterioration of the batteries. 
Data are available from NSSDC. 
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HCHHi 


avillablc frcm NSSDC intf Earthnct Ustrs Strvlcet* vii Oalllco 
Oainel* C.p. 64. 00044 Frascati. Italy. 


SPACECRAFT COHHON NAME- HCHM 

ALTERNATE NAN£$o SATS. APPL EKPL MISSION A 

HEAT CAPACITY HAP MSN. AEH-A 
10818 


NSSDC ID- 78<>041A 


SAGEi 


SPACECRAFT COMMON NAME- SAGE 
ALTERNATE NAMES- AEH-B. STRAY AERO AND OAS EXP 
APPL EXPL MISSION B. 11270 


LAUNCH DATE- 04/26/78 HEIGHT- 117. KG 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- SCOUT-F 

SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OSTA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 96.7 MIN 
PER I APS IS- 358, KM ALT 

PERSONNEL 

PH - C.M. MACKENZIE 
PS - R.E. MURPHY 
PS - J.C. PRICE(NLA) 

BRIEF DESCRIPTION 

The Heat Capacity Happins Mission (HCHM) spacecraft was 
the first of a scries of Applications Explorer Missions (AEH). 
The obiective of the HCHM was to provide comprehensive, 
accurate. hiah-spatial-resolution thermal surveys of the 
surface of the earth. The HCHM spacecraft was made of two 
distinct nodulest (1) an instrument module, contalnina the 
heat capacity mapping radiometer and its supporting gear, and 
(2) a base nodule, containing the data handling, power, 
communications. command. and attitude control subsystems 
required to support the instrument module. The spacecraft was 
spin stabilized at a rate of 14 rpm. The HCHM circular 
sun-synchronous orbit allowed the spacecraft to sense surface 
temperatures near the maximum and minimum of the diurnal cycle. 
The orbit had a daylight ascending node with nominal equatorial 
crossing time of 2:00 p.m. Since there was no inclination 
adjustment capacity, the spacecraft drifted from this crossing 
time by about 1 hour earlier per year. There was no on-board 
data storage capability. so only real-time data were 
transmitted when the satellite came within reception range of 
seven ground stations. The repeat cycle of the spacecraft was 
16 days. Day/night coverage over a given area between the 
latitudes of 85 deg N and 85 deg S occurred at intervals 
ranging from 12 to 36 h (once every 16 days). During February 
21-25. 1980* the HCHM Orbital altitude was lowered from 620 km 

to 540 km to stop the drift of the orbit plane to unfavorable 
sun angles which in turn reduced the power collection 
capability of the solar panels. The operations of the 
spacecraft were terminated on September 30* 1980. More 

detailed information can be found in the "Heat Capacity Happing 
Mission Users* Guide" (TRF B30282). available from NSSDC. 

HCMM. BARNES 

INVESTIGATION NAME- HEAT CAPACITY HAPPING RADIOMETER 

NSSDC ID- 78-04 lA-Ol INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

EARTH RESOURCES SURVEY 
METEOROLOGY 

PERSONNEL 

PI - N.L. BARNES NASA-GSFC 

BRIEF DESCRIPTION 

The objectives of the Heat Capacity Happing Radiometer 
(HCMR) were (1) to produce thermal maps at the optimum times 
for making thermal-inertia studies for discrimination of rock 
types and mineral resources location. (2) to measure 

plant-canopy temperatures at frequent intervals to determine 
the transpiration of watar and plant life* (5) to measure 
soil-molstui't effects by observing the tempersture cycle of 
soils. (4) to map thermal affluents* both natural and man-made. 
(5) to investigate the feasibility of geothermal source 
location by remote sensing, and (6) to provide frequent 
coverage of snow fields for water runoff prediction. The HCHR 
transmitted analog data in raal time to stlacted receiving 
stations* Tht radiometer was similar to the surface 

composition mapping radiometer (SCHR) of Nimbus 5 (72-097A). 
The HCMR had a small instantaneous geometric field of view of 
0.83 mrad. high radiometric accuracy* and a wide 716-km swath 
coverage on the ground so that selected areas were covered 
within the 12-h period corresponding to tht maximum and minimum 
of temperature observed. The instrument operated In two 
channels. 10.5 to 12.5 micrometers (IR) and 0.55 to 1.1 
micrometers (visible). The spatial rasolutlon was 

approximately 600 m at nadir for the IR channel, and 500 m for 
the vlslblt channel. The instrument utilized a radiation 
cooler to cool the two Hg-Cd-Te detectors to 115 K. The 
experiment included an analog multlplexar that acceptad the 
analog outputs of the detectors and multiplaxed them In a forai 
suitable for transmission by tht spacacraft S-band transmitter* 
The instrument performed satisfactorily until the spacecreft 
operations terminated on Septtmber SO. 1980. More detailed 
Information can bt found In the "Heat Capacity Happing Mission 
Ustrs' Oulda" (TRF B50282). available from NSSDC. Data art 


EPOCH DATE- 04/27/78 
INCLINATION- 97-6 DEG 
APOAPSIS- 646. KH ALT 


NASA-GSFC 

NASA-GSFC 

NASA-GSFC 


NSSDC ID- 79-015A 


LAUNCH DATE- 02/18/79 WEIGHT- 148.7 KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER. UNITED STATES 
LAUNCH VEHICLE- SCOUT-F 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSTA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 96,8 MIN 
PERIAPSIS- 547.5 KM ALT 

PERSONNEL 

PM - C.M. MACKENZIE 
PS - R.S. FRASER 


EPOCH DATE- 02/19/79 
INCLINATION- 54.9 DEG 
APOAPSIS- 660.2 LM ALT 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

The Stratospheric Aerosol and Gas Experiment (SAGE) 
spacecraft was the second of the Applications Explorer Missions 
(AEH). The small, versatile, low-cost spacecraft was made of 
two distinct parts: (1) the SAGE instrument module containing 
the detectors and the associated hardware* and (2) the base 
module containing the necessary data handling, power* 
communications, command, and attitude control subsystem to 
support the Instrument mode. The objective of the SAGE mission 
was to obtain stratospheric atrosol and ozone data on a global 
scale for a better understanding of the earth's environmental 
duality and radiation budget. The spacecraft was designed for 
a 1-year life In orbit. The spacecraft experienced power 
problems after May 15* 1979. Spacecraft operations continued 
until November 19. 1981. The signal from the spacecraft was 
last received on January 7. 1982* when the battery failed. For 
more detailed information* see "Satellite studies of the 
stratospheric aerosol" by M. P. McCormick, ct al.. Bull. Am. 
Mcteorol. Soc.* v. 60. pp. 1058-1046. 1979. 


SAGE. MCCORMICK- 


INVESTIGATION NAME- STRATOSPHERIC AEROSOL AND GAS EXPERIMENT 
(SAGE) 


NSSDC ID- 79-0 ISA-01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISC1PLINE(S J 
UPPER ATMOSPHERE RESEARCH 
METEOROLOGY 


PERSONNEL 
PI - M.P. 
01 - D.M. 
01 - G.W. 
01 - B.M. 
01 - D.E. 
01 - D.G. 
01 - T.J. 
01 - W.G. 
01 - P.B, 


MCCORMICK 

CUNNOLD 

GRAMS 

HERMAN 

MILLER 

HURCRAY 

PEPIN 

PLANET 

RUSSELL 


NASA-LARC 

GEORGIA INST OF TECH 
GEORGIA INST OF TECH 
U OF ARIZONA 
METEOROLOGICAL OFFICE 
U OF DENVER 
U OF WYOMING 
NOAA-NESDIS 
SRI INTERNATIONAL 


BRIEF DESCRIPTION 

The objectives of the Stratospheric Aerosol and Gas 
Experiment (SAGE) were to determine the spatiel distribution of 
stratospheric aerosols and ozone on a global scale. Specific 
objectives were (1) to develop a satellite-based remote-sensing 
technique for stratospheric aerosols and ozona measurements. 
(2) to map aerosol and ozone concentrations on a time scale 
shorter than major stratospheric changes. (3) to locate 
stratospheric aerosol and ozone sources and sinks. (4) to 
monitor circulation and transfer phenomena. (5) to observe 
hemisphere differences, and (6) to Invec'^igate the optical 
properties of aerosols and assess their effects on global 
climate. The SAGE instrument was a radiometer consisting of s 
Gregorian talescope and a detector subassembly which measured 
the attenuation of solar radiation at four wavelengths (0.385. 
0.45. 0.6. and 1.0 micrometer) during solar occultatlon. As 
the spacecraft emerged from the earth's shadow, the sensor 
scanned the earth's atmosphere from the horizon up. and 
measured the attenuation of solar radiation by different 
atmospheric layers. This procedure was rapeated during 
spacecraft sunset. Two vertical scannings were obtained during 
each orbit, with each scan requiring approximately 1 min of 
time to cover the atmosphere above the troposphere. The 
instrument had a field of view of approximately 0.15 mrad which 
resulted in a vertical rasolution of about 1 km. Spatial 
coverage extended from about 79 deg N to 79 deg S latitude and 
thus complemented the coverage (64 deg N to 80 deg N and 64 deg 
S to 80 deg S> of the SAM II on Nimbus 7. The instrument 
performed satisfactorily. Because of power problems, the data 
collaction was limited to sunset events after June 1979. and 
was eventually terminated on November 18* 1981. Both NSSDC and 
the World Ozone Data Center. Atmospheric Environmental 
Services. 4905 Duff ins St.» Downsvlew. Ontario. H3H 5T4 Canada* 
b**ve data. 
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APOLLO PROJECT 


Apollo 1-7, 9, and 18* were placed in earth orbit (1-3 were suborbital), and of these only the last 
three (7, 9, and 18) were manned. All of them were launched by the Saturn IB configuration, 
with the exception of Apollo 4 and 6, for which the Saturn 5 was used. All of these flights were 
primarily to test and evaluate equipment to be used for the lunar flights, except for the scientific- 
political flight of Apollo 18. Apollo 10-17 were all manned lunar flights. Apollo 8 and 10 were 
test flights with a test of the lunar module. Apollo 1 1-17 were planned lunar landing missions. Of 
these seven landers, only Apollo 13 failed to land due to an inflight explosion; however, the flight 
path circumnavigating the moon and returning to earth was successfully accomplished. An earth 
photography experiment was included on Apollo 6-18. All photographs were taken by means of 
hand-held Hasselblad 70-mm and Maurer 16-mm cameras with the exception of the unmanned 
Apollo 6, on which a fixed mount, sequencing camera was used. The Apollo pictures were used 
for a variety of purposes including: initial development of stereo techniques from satellite 
photography, storm case studies, and optimizing techniques, altitudes, and observing equipment 
for meteorological imaging experiments and operational sensors. An excellent, somewhat detailed 
summary of all Apollo photographic instmmentation may be found in NSSDC Publication 77-2 
(p. 5, pp. 54-89). All Apollo earth photographs are available through the EROS Data Center. 
Table 3 is a listing of all Apollo launches with the major characteristics of each flight noted. 


Apollo 18 and Soyuz 19 (197S-06SA and 197S-066A), more frequently referred to as Apollo Soyuz, were 
launched independently and then docked in orbit. The crews jointly accomplished various observations and tests, 
undocked, and made their separate descents (also refer to the Soyuz Project). 


APO-3 


TABLE 3 

APOLLO PROGRAM 


Apollo Vehicle Number 
NSSDC ID 

Launch Date (MMDD) 

Launch Vehicle (lB=Satum IB, 5=Satum 5) 

Orbit (S=Suborbital, E=Earth, L=Lunar) 
Module 
Lunar Landing 
Rover 

Earth Photography 
I Crew/Remarks 


1 

(1966) 

02-26 

IB 

S 


LV and SC test 

2 

(1966) 

07-05 

IB 

S 


LV and SC test 

3 

(1966) 

08-25 

IB 

S 


LV and SC test 

4 

67-1 13A 

11-09 

5 

E 

X 

LV and SC test 

5 

68-007 A/B 

01-22 

IB 

E 


Hardware and Systems Test 

6 

68-025A 

04-04 

5 

E 

X 

Hardware and Systems Demonstration 

7 

68-089A 

10-11 

IB 

E 

X 

Schirra, Cunningham, Eisele 

8 

68-1 18A 

12-21 

5 

L 

X 

Borman, Lovell, Anders 

9 

69-018A 

03-03 

5 

E 

X 

McDivitt, Scott, Schweickert 

10 

69-043A 

05-18 

5 

LX 

X 

Stafford, Young, Cernan 

11 

69-059A/C 

07-16 

5 

LXX 

X 

Armstrong, Aldrin, Collins 

12 

69-099A/C 

11-14 

5 

LXX 

X 

Conrad, Bean, Gordon 

13 

70-029A/C 

04-11 

5 

LX 

X 

Lovell, Swigert, Haise 

14 

71-008A/C 

01-31 

5 

LXX 

X 

Shepard, Mitchell, Roosa 

15 

71-063A/C/D 

07-26 

5 

LXXX 

X 

Scott, Irwin, Worden 

16 

72-031 A/C/D 

04-16 

5 

LXXX 

X 

Young, Duke, Mattingly 

17 

72-096A/C 

12-07 

5 

LXXX 

X 

Cernan, Schmitt, Evans 

18 

75-066A 

07-15 

IB 

E 

X 

Stafford, Slayton, Brand 


APO-4 



APOLLO 8< 



SPACEORAF ,.^HON NAME- APOLLO 8 
ALTERNATE NAMES- PL-684M. 03626 

NSSDC ID- 68-118A 

LAUNCH DATE- 12/21/68 WEIGHT- 8979. KC 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 5 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OMSF 


PERSONNEL 
BRIEF DESCRIPTION 

This spicecraft was the first of the Apollo series to 
successfully orbit the moon. The mission achieved operational 
experience and tested the Apollo command module systems. The 
crew photosraphed the lunar surface, both farslde and nearside, 
obtaining Information on topography and landmarks as well as 
other scientific information necessary for future Apollo 
landings. The spacecraft was launched on December 21* 1968. 
and was placed In an elliptical lunar orbit at 69 h 8 min 
ground elapsed time for two orbits. It was later placed in a 
near-circular lunar orbit of 110.4 by 112.3 km for eight 
orbits. Tiie mission was considered nominal and was completed 
on December 27. 1968. at 147 h after launch. 

APOLLO 8. ALLENBY. JR. 

INVESTIGATION NAME- APOLLO 8 PHOTOGRAPHIC STUDIES 

NSSDC ID- 68-118A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - R.J. ALLENBY* JR. NASA HEADQUARTERS 

BRIEF DESCRIPTION 

The Apollo 8 mission utilized two 70-mm Hasselblad 
cameras with two 80-mm lenses, a 250-mm lens, and associated 
equipment such as filters, ringslght. spotmeter. and an 

Intervalometar for stereo strip photography. It also carried a 
16-mm Maurer camera with 200-. 7S-* 18-. and S-mm lenses, a 
right-angle mirror, and a boresight bracket. The purpose of 
this photographic equipment was (1) to acquire vertical and 
oblique overlapping photographs of the lunar farslde. (2) to 
photograph ‘‘targets of opportunity." and (3) to record 
operational activities. Seven magazines of 70-mm film and five 
magazines of 16-mm film were used for lunar photography. A 
complete description of the experiment can be found In a Data 
Announcement Bulletin. NSSDC 69-06* available at NSSDC by 
request. 

HMHHNMHHHNOMHMaeHIIMeiniKNNIlKM APOLLO 9*< 


SPACECRAFT COMMON NAME- APOLLO 9 
ALTERNATE NAMES- PL-691M. SA-504 
0S769 

NSSDC ID- 69-018A 

LAUNCH DATE- 03/03/69 WEIGHT- 11205. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 


were completed, the LH did not land because this was an 

•arth-clrcllng mission. LM had Its own piopulslon. 

communication* and life support rystems. All systems worked 
nearly normally. 

APOLLO 9. ALLENBY. JR. 

INVESTIGATION NAME- 70-MM HASSELBLAD SPECTRAL TERRAIN 
PHOTOGRAPHS 

NSSDC ID- P9-018A-01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - R.J. ALLENBY. JR. NASA-OSFC 

BRIEF DESCRIPTION 

The 3065 multlspectral terrain photosraphy experiment was 
dtslgned (1) to obtain multlspectral photographs from space 
ever selected land and ocran areas. (2) to determine the 

usefulness of this type of photography for earth resources, and 
(3) to define future multlspectral photographic systems. A 
total of 584 pictures were obtained by four electrically 
driven, model 500-El Hasselblad cameras* each with dlfferen*' 
film-filter combinations and fitted with Zeiss f/2,8 80-mm 
planar lenses. The cemcras were operated simultaneously* and a 
manual Intervalometer was used to obtain systematic overlapping 
(stereo) photographs. The cameras were mounted coaxially on a 
metal bracket designed to fit the circular command module hatch 
window. The cameras were preset, and thus no adjustments were 
made by the crew. The shutters were triggered simultaneously 
at predetermined Intervals (between 5 and IJ sec] by a manual 
electric switch controlled by an astronaut. Film-filter 
combinations (and number of photos obtained) were as follows - 
(1) Infrared Ektachrome type SO-180 color IR film - Photar 15 
filter sensitive to 510 to 900 mu (139). (2) Panatomlc-X type 
3400 black and white panchromatic film - Photar 58 filter 
sensitive to 460 to 610 mu (1591. (3) Infrared aerographlc type 
SO-246 black and white Infrared film - Photar 89b filter 
sensitive to 700 to 900 mu (127). and (4) Panatomic-X type 3400 
black and white panchromatic film - Photar 25A filter sensitive 
to 580 mu Into the IR region (159). The regions photographed 
Included the Southwestern United States (south of 54 deg N 
lat). Northwestern Mexico, the South Central a'ld Southeastern 
United States. Southern Mexico, and the Carlbbean-Atlantlc 
region. The h&ndheld photography was obtained simultaneously 
with the four-camera multlspectral photography. The experiment 
was very succassful as to quantity and quality of photogrephs 
obtained. A more complete description of this experiment Is 
available In “Apollo 9 multlspectral photographic Information.” 
NASA TM X-1957. April 1970. 

APOLLO 


SPACECRAFT COMMON NAME- APOLLO 10 
ALTERNATE NAMES- PL-692F. 05941 

NSSDC ID- 69- 04 3 A 

LAUNCH DATE- 05/18/69 WEIGHT- 9979. KO 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OHSF 


PERSONNEL 

PH - S.C. PHILLIPS NASA HEADQUARTERS 



I '] 


SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OMSF 

INITIAL ORBIT PARAMETERS 

ORBIT type- geocentric EPOCH DATE- 05/04/69 

ORBIT PERIOD- 88.64 MIN INCLINATION- 52.57 DEG 

PER I APSIS- 205. KM ALT APOAPSIS- 229. KM ALT 

PERSONNEL 

PH - H.C. SCHNEIDER (RETIRED) NASA HEADQUARTERS 

PH - C.W. MATHEWS (RET I RED) NASA HEADQUARTERS 

BRIEF DESCRIPTION 

Apollo 9* which was composed of a command module (CM), a 
command service moduli (CSH). a lunar module (LM). and an 
Instrumant unit (lU). was launched by a Saturn V rocket on 
March 5* 1969. from Copa Kennady into a nominal orbit of 102.5 
by 105.9 n.m* (166 by 166 km). Tht crew were cemmender J.R. 
HcDlvlttf CM pilot D.R. Scott, and LH pilot R.L. Schweikert. 
The vehicle rocket hed three stases* S-IC. S-II. and S-1V8. 
Tht CM. a cone-shaped craft about 590 CM in diameter at tht 
larst and. served as a command, control, and communications 
canter. Supplemented by the SH. it provided all lift support 
alantnta for tht three crewmen* The CM was capable of attituda 
control about thrat axes and tome lataral lift translation. It 
permittfd LH attachmant and CM/LM ingress and agresa and atrvtd 
at a buoyant vessel at tea. The CMS provided the main 
propulsion and maneuverins capability. It waa jettisoned just 
before CM reentry. Tht CSM was a cvlindsr 590 cm in diameter. 
Tht LM wis a two-atoft vehicle that accommodated two men and 
could transport them to the luner surface. On Apollo 9 tht CM 
and LM wert aaparatad and tone maneuvtra* ineludins dackinf. 


BRIEF DESCRIPTION 

This ipacecrcft was the second Apollo mission to orbit 
the moon, check out the Apollo systems In the vicinity of the 
moon, and obtain numerous photographs of the lunar sur.'^ace. 
Apollo 10 accomplished lunar orbit 4 days after the Hey 18. 
1969 launch. Both the command service module (CSM) end the 
lunar module (LM). which undocked end came within 50.000 ft 
(15.400 m) of the lunar surface, performed successfully. The 
commend module (CM) end crew returned to earth on Hay 26. 1969. 

APOLLO 10. ALLENBY. JR. 

INVESTIGATION NAME- APOLLO 10 PHOTOGRAPHIC STUDIES 

NSSDC ID- 69-045A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIQATJCN DISCIPLINE(S) 

PERSONNEL 

PI - R.J. ALLENnv'. jn NASA HEADQUARTERS 

OX - J.H. SAS;>tw NASA- JSC 

BRIEF DESCRIPTION 

Apollo 10 carried photographic equipment and materials to 
Cl) obtain photographs of tht transposition, docking, lunar 
modulo aiection maneuver, and LH rendezvous sequence from both 
the command and lunar modules. (2) obtain photos of the lunar 
ground track and af landing site no. 2 from the lew point of 
the LM flight path. (5) record operational activities af the 
crew, and (6) obtain long-distanca earth and lunar terrain 
phatagraphs. Camara aquiament carritd aboard Apalla iO 







I 
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contlsttd of two 70-M Hoortlblod eoHiorit* ooch fitted with 
80-mffl f/2.8 Zeiss plensr lenses* a telephoto lens stowed 
■beard the cof^end ■odule* »nd •ssociated equipment (filters* 
rlnpsisht* spotmeter* end sn intervslemctt'/ for stereo strip 
Photodraphv). For motion pictures* two td-m« Maurer data 
acquisition cameras (one in the CSM and one in the LHi* with 
variable frame speed selection* were used. Motion Picture 
camera accessories included bayonet>*mounted lenses of 75-* 18- * 
and S-rnm focal lensths* a ripht-engle mirror* i command module 
boresisht bracket* a power cable* and an ada». ter for shootins 
throush the sextant. A Data Announcement Bulletin presentlns 
the photosrephlc coverage end format of available data can be 
obtained from NSSDC by requestinp NSSDC Publication 69-K. 

APOUO 11 CSMaasaanaaNaaiiaMMaaeiiaa 


SPtiC^CRAFT COHMOM NAME- APOLLO 11 CSM 
AL'ERKATr. NAMES- PL-693H* SA-S06 
04099 

NSSDC XD- 49-059A 

LAUNCH DATE- 07/U/69 MEIGMT- 28840. KO 

LAUNCH SITE- KENNEDV SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING country/ AGENCY 

UNITED STATES NASA-OMSF 


PERSONNEL 

PM - S.C. PHILLIPS NASA HEADQUARTERS 

BRIEF DESCRIPTION 

The Apollo 11 spacecraft was part of the first mission in 
which men landed on the lunar surface and returned 'o earth. 
The spacecraft consisted of three modules — a command module 
(CM)* a lunar module (LM). and a command service module (CSM). 
After the spacecraft orbited the moon* the LM end CSM 
separated. Two astronauts in the LM landed or the lunar 

surface at the sea of tranquility (0*67 deg N latitude and 
23.49 deg E longitude)* while one remained in lunar orbit in 
the command module. Scientific studies were performed* and 
sell and rock samples were acquired by the astronauts during a 
moonwalk. The men returned to the LM* docked the LH and the 
CSM* and returned to earth. The Apollo 11 spacecraft was 
launched on July 16* 1969 end was injected into lunar orbit on 
July 19. The LH (69-0590 landed on the moon on July 20* 1969 
and returned to the command module on July 21. The command 
module left lunar orbit on July 22 and returned *o earth on 
July 24* 1969. A laser ranging retroreflector and a passive 

seismograph experiment were left on the moon. The performance 
of the spacecrafl was excellent throughout the mission. 

APOLLO 11 CSM, MAPPING SCIENCES LAB 

INVESTIGATION NAME- APOLLO 11 PHOTOGRAPHIC STUDIES 

NSSDC ID- 69-059A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - MAPPING SCIENCES LAB NASA- JSC 

BRIEF DESCRIPTION 

Apollo 11 carried photographic equipment and materials to 
(1) obtain photographs of the transposition* docking* lunar 
module ejection maneuver, and fha LM randesvous sequence from 
both the commend and lunar modulaa* (2) obtain photos of tha 
lunar ground track and of the landing alta from tha low point 
of tha LM*a flight path* (3) raeord tha oparational activitits 
of tha craw, (4) obtain long-distanca tarth and lunar terrain 
photographs with 70-mm still cameras, and (5) obtain 
photographs of lunar surface features and ef the octivitlas of 
tha two astronauts who landed on tha moon. The camera 
equipment carried by Apollo It consisted of one 70-mm 
Nasselblad electric camera* two Hassalblad 70-mm lunar surface 
auparwida-angla camaraa* ana Hataelblcd El data camera* two 
16-mm Maurer data acquisition cameras * and ana S5-mm lunar 
turfaca stertoacopic elaaeup camera. Various lansta ware used 
with these camaraa for anecific tvpaa of photography. Tha 
photographs taken included 1959 frames af 70-mm format* 58*184 
framta of U-mm photography* and 17 sttreoacopic pairs. A 
uteri* package that contains detailad Information about the 
photographic aquipmont and coverage* availability of and 
ordering procedures for photography ar.d proof prints for tha 
Apollo 11 photography is available from NSSDC. Raquastara 
should ask for NSSDC 70-06* 
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SFACeCRAFT COMMON NAME- AFOUO 12 CSN 
ALTERNATE NAMES- FL-698t, SA-507 
04225 


NSSDC ID- 69-099A 

LAUNCH DATE- 11/14/69 HEIGHT- 28850. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OMSF 


PERSONNEL 

PM - R. PETRONE NASA HEADQUARTERS 

PS - M.H. HOLLOY NASA HEADQUARTERS 

BRIEF DESCRIPTION 

The Arollo 12 spacecraft was part of the second mission 
in which wen landed on the moon end returned to earth. The 
spacecraft consisted o^ three modules — a command module (CM), 
a command service module (CSM)* and a lunar module (LM). The 
lunar module landed two men on the surface of the moon in the 
vicinity of Surveyor 3* while the piloted commend module 
continued in orbit. An Apollo lunar surface experiments 
package (ALSEP) was placed on the lunar surface, samples of the 
lunar terrain were acquired* and various photographs of 16-* 
35-* and 70-mm film sizes were exposed from the lunar and 
command modules and by the astronauts during lunar surface 
activities. The Apollo 12 spacecraft was Isunched on November 
14* 1969* and was injected Into lunar orbit on November 18. 
The LH (69-0:^90 landed on the moon on November 19 and returned 
to the command module on November 20. The command module left 
lunar orbit on November 22 and returned to earth on November 
24* 1969. Performance was vary good for all aspects of t.ie 

mission. 

APOLLO 12 CSM. GOETZ 

INVESiIGATlON NAME- MULTISPECTRAL PHOTOS 

NSSDC ID- 69- O99A-09 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION 01SC1PLIN£($) 

PERSONNEL 

PI - A.F.H.GOETZ NASA-JPL 

BRIEF DESCRIPTION 

The S-158 multlspectrel cxpcrlmen* camera group consisted 
of four Harselblad cameras* side-by-sldc on a common mount, 
each fitted with a different filter anu type of film. The 
objactive of the txperlment was to obtain photographs showing 
lunar surface color variations for use in geologic mapping anJ 
correlation with surface samples from spectral ref I^^ctance. 

APOLLO 12 CSM, MAPPING SCIENCES LAB 

INVESTIGATION NAME- APOLLO 12 PHOTOGRAPHIC STUDIES 

NSSDC ID- 69-099A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISC:PL1NC(S) 

PERSONNEL 

PI - HAPPING SCIENCES LAB NASA-JSC 

BRIEF DESCRIPTION 

Apollo 12 carried photographic equipment a'd materlels to 
(1) obtain photographs of the transposition* docking* lunar 
module ejection maneuver* and the LM rendezvous sequence from 
both the command and lunar modules* (2) obtain photos of tha 
lunar ground track and of the landing site from the low point 
of the LH*s flight path* (3) raeord the operational actlvitlea 
af tha crew* (4) obtain long-distance aarth and lunar terrain 
photographs wltL 70-mm still cameras* and (51 obtain photos of 
lunar lurfact faaturea and of the actAvitiea of the estre.tauts 
who landed on the moon. The camera tqulpment carried by Apollo 
12 contiatad of ona 70-mm Hassalblad alactric camera* two 
Hosaalblad data camerat* two 16-mm Haurar data acquisition 
Camaras* ona 35-m« lunar aurfaet staraotcopie clostup camera* 
and a four-camera* multlspactral* S-158 axptrlment. Various 
lansta wars used with thasa camaraa for tpaciflc types of 
photography, Tha photographs includtd 1584 frames of 70-mm 

format* 49*519 frame* of 16-mm format* 15 •'{trtescopic pairs* 
and 552 framaa of akotography from tha $-158 axperiment. A 
user's packaga containing datalltd information about tha 
photographic taulpmant and cavaragt. availability af 
photographs* ordering procedure j* anw proof prints fvr tha 
Apollo 12 photography la available from NSSDC. Raquastara 
should aak for NSSDC 70-09. 

aaeouiiiiuoqoeoeeeevaqaeaoeauu APOLLO U CSM*«eaavav»o»«e**e*s»ea 


SPATECRAPT common name- APOLLO IS CSN 
ALTERNATE NAMES- PL- 70 10, SA-S08 
04871 


ORIGINAL PAGE IS 
OF POOR QUAI !TY 


MSSDC 10- 70-029A 


APOLLO 1< CSM. EL-BAZ- 


LAUNCH DATE- j)4Ml/70 HEIGHT- 9979. KG 

LAUNCH SITE- KENNEDY SPACE CENTER . UNITED STATES 
LAUNCH VEHICLE- :UTURN 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OHSP 


PERSONNEL 

PH - R< PETRONE 
PS - H.H. HOLLOY 

BRIEF DESCRIPTION 

Apollo 13 was launched on April 11* 1970. on a scheduled 
10-day lunar landing Mission. The purposes of the mission were 

(1) to explore the hilly upland Fra Hauro region of the moon* 

(2) to perform selenological Inspection, sui vey* and sampling 

''f material in the Fra Hauro formation* (S) to deploy and 
activate an Apollo lunar surface experiments psckage (ALSEPl* 
f<J to further develop nan's capability tc work In the lunpr 
environment, and 4 S) to obtain photographs of candidate lunar 
exploration sites. These goals were to be carried out from a 

near-circular lunar orbit and on the lunar surface at 3 deg S 
latitude* 17 deg H longitude. Because of a malfunction in the 
command service aiodule. which made the command module (CH) 
unusable for the mission* the mission hao to be aborted. The 
crew transferred to the lunar module and performed a 
free-return traiectory. returning to the CH onlv prior to 
entering the earth's atmosphere. Although the planned mission 
obiectives were not reallted* a limited amount of photographic 
data was obtained. 


INVESTIGATION NAME- ORBITAL AND SURFACE PHOTOGRAPHY 

NSSDC ID- 71-008A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

personnel 

PI - F. EL-BAZ SHITHSONIAN INST 

BRIEF DESCRIPTION 

Apollo 1< was equipped with photographic equipment and 
materials to (li obtain photographs of the transposition, 
docking, lunar module (LH) ejection maneuver, and the LM 
rendezvous sequence from the command and lunar modules* (2) 
obtain mapping type photos of the lunar ground track and of 
potential landing sites from the low point of the LM's flight 
path. (3) record the operational activities of the crew* (4) 
obtain long-dis'?ncc earth and lunar terrain photographs with 
70- mm still cameras* and (5) obtain photos of lunar surface 
features and activities after landing. The camera equipment 
carried by Apoll^ 14 consisted of two 70-mm Hasselblad electric 
cameras* two Hosselblad data cameras* three ] 6 -mm Haurer data 
acquisition cameras* one 36-mm lunar surface stereoscopic 
camera* and one Hycon topographic mapping camera. Various 
lenses were used with these cameras for specific types of 
photography. The performance for all the cameras was good 

except for the Hycon camera, which experienced a shutter 
problem that resulted in over-exposed film. 

mm»mmmmmmu»mmmmnmmmmmmunw*mm APOLLO 15 


NASA HEADQUARTERS 
NASA HEADQUARTERS 


APOLLO 13 CSH* HAPPING SCIENCES LAB 

INVESTIGATION NAHE- APOLLO 15 PHOTOGRAPHIC STUDIES 


SPACECRAFT COMMON NAME- APOLLO 15 CSH 
ALTERNATE NAMES- 05351 


NSSDC ID- 70-029A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLlNE(S) 

I^ERSONNEL 

PI - MAPPING SCIENCES LAB NASA-JSC 

BRIEF DESCRIPTION 

The photographic objectives of the Apollo 13 mission were 
fl) to photograph targets of opportunity (scientifically 
Interesting sites and potential Apollo landing sites)* (2) to 
obtain vertical and oblique stereo strips of nearside and 
farslde regions of scientific interest* (3) to record mission 
operational activities* including the operations and maneuvers 
of the command service module* the command module* and lunar 
module* and (4) to obtain photos of lunar surface features* 
before and after landing* and long-distance earth photographs. 
The camera equipment carried onboard the spacecraft consisted 
of two 70-mn Hasselblad electric cameras* two 70-mm Hasselblad 
Jata cameras* two H-mm Maurer ovea acquisition cameras* one 
35-mm lunar surface stereoscopic closeup camera, and one Hycon 
topographic camera. Because the mission was aborted* only the 
two Hasselblad 70-mm electric cameras and the two Haurer data 
acquisition cameras were used, and photographic coverage 
included only a limited amount of lunar surface and photographs 
of mission operational activities. This photographic coverage, 
which is of good to fair quality* includes 584 frames of 70-mm 
photography and 22*073 frames of ib-mm photography. 

aaa.tfaaRaaaaaaaaMaaaMiiiiaaMaM APOLLO 14 


SPACECRAFT COMMON NAME- APOLLO 14 CSH 
ALTERNATE NAMES- PL-704A. 04900 

NSSDC ID- 71-008A 

LAUNCH DATE- 01/31/71 HEIGHT- 29290. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OMSF 


PERSONNEL 

PM - R. PETRONE NASA HEADQUARTERS 

r - UNKNOHN UNKNOHN 


NSSDC ID- 71-065A 

LAUNCH DATE- 07/24/71 HEIGHT- 57760. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OMSF 


ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC 
ORBIT PERIOD- 119.0 MIN 
PERI APSIS- 90.0 KM ALT 

PERSONNEL 

PM - R, PETRONE 


EPOCH DATE- 07/30/72 
INCLINATION- 26. DFG 
APOAPSIS- 115.0 KM ALT 


NASA HEADQUARTERS 


BRIEF DESCRIPTION 

Apollo 15 was the fifth spacecraft (fourth accomplished) 
and the first of the J-serles Apollo missions designed tu land 
men on the moon. The lunar landing site for the 12-d«ay 
scientific mission was the Hadley Rllle-Apennine mountain 
region at 26 deg 06 min 54 sec N* 3 deg 39 mir 30 sec E on the 
lunar surface. The lunar module (LH) carrying astronauts David 
Scott and James Irwin and the lunar rovl.ig vehicle (LRV) landed 
on the moon on July 31* 1971. The command module (CH) piloted 
by Alfred Horden remained In a slightly elliptical orbit at an 
altitude of 93 by 120 km with an inclination of 23 deg. The 
projects carried out on the surface Included the deployment 0 ^ 
the Apollo lunar surface experiments package (ALSEP)* 
geological field exploration in three EVA excursions* 
documenting photography, and acquisition of samples of the 
lunar terrain. Photographs using 16- and 70-mm film were 
obtained from both the surface and from orbit* and SS-cim and 
two kinds of 5-ln. film photographs were obtained from orbit. 
Special UV and dlmlight photographic experiments were performed 
during orbit. Before leaving the lunar environment, a 
subsatellite with an experiments package was released from the 
command service module (CSH) on August 4. 1971. Into an orbit 
135 by 97 km. The LRV was used to explore regions within 5 km 
of the LH landing site. This was the first time a vehicle of 
this type had been used* and its performance on the lunar 
terrain was very successful. The CH and LH vehicles rejoined 
on August r* 1971. performed further photographic experiments 
in orbit around the moon for 2 days. The LM was separated for 
lunar impact, and the CSH was placed In earthbound trajectory. 
The service module was separated enrvute* and the CM returned 
to earth on August 7. 1971. Mora information on the LH may be 
found under spacecraft 71-06SC. 


BRIEF DESCRIPTION 

This spacecraft was tha third Apollo mission to land men 
on the moon. On February S* 1971* tha lunar module (LM) landed 
two aien in the hilly upland region 24 km north of the rite of 
Fra Hauro crater, while the piloted command atodult ((^) 
continued in a lunar equatorial orbit. The Apollo lunar 
surface exptrimants package (ALSEP) was placed on the surface 
of the moon, and samples of tha lunar surface were acquired, 
Varloua frames of 16-mm» SS-mm. 70-mm. and 5-in. mapping film 
were exposed by the astronauts from tha LM and CM and on the 
lunar surface. Performance was good for most aspects of the 
mtasion* The Apollo 14 spacteraft was launched on January 31* 
1971. and was Injected into lunar orbit on February 4. Tha LM 
(71-0080 landed on the moon on February 5 and returned to tha 
command module on February 4. The command module left lunar 
orbit an February 7 and returned to earth on February 9. 1971* 


APOLLO 15 CSH. DOYLE 

INVESTIGATION NAME- HANDHELD PHOTOGRAPHY 

NSSDC ID- 71-065A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 


APa? 


ORIGINAL PAGE IS 
OF POOR QUALITY 


US GEOLOGICAL SURVEY 


PERSONNEL 

PI - F.J. DOYLE 

BRIEF DESCRIPTION 

The photographic tqulpncnt for Apollo 15 Included 
Hossalblad and Haurtr caaieras that were used (1) to obtain 
photographs of the transposition, docking, lunar Module 
election Maneuver, and LH rendezvous sequence from both the 
eoMMand and lunar Modules. (2) to obtain photographs of the 
lunar ground track and of future landing sites. (3) to record 
the operational activities of the crew. (A) to obtain 
long-distance earth and lunar photographs for areas of 
scientific Interest, and (S) to obtain photos of lunar surface 
features and of the activities of the astronauts after their 
landing on the Moon. The capera equipment consisted of one 
70-mm Hasselblad electric camera, two Hasselblad data caMeras. 
two 16 -mm Haurer data acquisition esMeras. and two TV caneras. 
Various lenses were used with these caneras for specific types 
of photography. 

APOLLO 15 CSM. DOYLE 

INVESTIGATION NAME- PANORAMIC PHOTOGRAPHY 

NSSDC ID- 71-0MA-02 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

The scientific Instrument module (SIM) Itek panoramic 
camera experiment was designed to obtain hlgh-resolutlon 
panoramic photographs with stereoscopic and monoscoplc coverage 
of the lunar surface. The panoramic camera, which was housed 
In the command service module (CSM) and scanned the lunar 
surface from lunar orbit, also provided supporting photographic 
data for the other CSM cameras and experiments. The camera 
provided photographs of 1- to 2-m resolution from an orbital 
altitude of 111 km. The ranges for this camera were (1) focal 
length. 2< in.. (2) field of view. 108 deg cross-track by 10. A 
deg along the track scanned* (3) Image coverage (from 111 km 
altitude). 337 km by 21. f km. (A) Image size. A5.2A In. by A. 5 
in., and (5) film capacity. 6500 ft for 1600 frames. The 

panoramic camera had four main components: (1) a roll frame 

assembly that rotated continuously In the cross-track scan 
direction during camera operation (panoramic scanning). (2) a 
glffibal assembly that tilted fore and aft to provide stereo 
coverage as well as forward motion compensation. (3) the main 
frame, and (A) a gaseous nitrogen pressure vessel assembly 
required for certain film roller gas bearings. The pressure 
vessel assembly also was used by the Fairchild mapping camera 
experiment (Apollo 15A-0S). The camera optics system, a 
camera/film drive and control system, and a film cassette 
completed the panoramic camera system. The film cassette was 

retrieved by a crewman during extravehicular activity (EVA) in 

the transearth portion of the mission. The panoramic camera 
was mounted on structural beams In the CSM SIN bay between the 
two SIM shelves. It was designed to operate in Its 
SIM-installed position without the use of a deployment 
subsystem. The . camera lens was stowed face-inward to the slm 
to protect it from CSM contamination sources. The camera 
automatically stowed its lens when off-nominal lens thermal 
conaitions were experienced. Command module camera controls 
were available for the crew (1) to activate and deactivate 
camera heaters. (2) to supply or remove primary camera power. 
(3) to select an operate or standby operation mode. (A) to 
supply film roller torque to prevent film slack during the 
launch, translunar injection, and service propulsion system 
powered flight phases* (5) to activate the five-film frame 

advance cycle required daily (If camera was not operated in a 

2A-h period) to prevent film set after film loading. (6) to 
increase or decrease the width of the camera exposure silt, and 

(7) to select a stereoscopic or monoscoplc mode of operation. 

A CM display of the barber pole/gray talkback type was provided 
to enable the crew to verify camera operational status. Over 
1500 useful photographs were obtained. 

APOLLO 15 CSM. DOYLE 

INVESTIGATION NAME- METRIC PHOTOGRAPHY 

NSSOC ID- 71-06SA-05 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

The Fairchild mapping' camera exparlment was designed to 
obtain high-quality metric photographs of the lunar surface and 
stellar photographs e;vposcd simultaneously with the metric 
photographs. The metric photographs were obtained using a 
S-ln, (76 mm) cartographic lens, and photographs of the star 
field were obtained using a 35-mm stellar camera lens. The 
mapping camera also provided supporting photographic data for 
tha scientific instrument module (SIM) panoramic camera and for 
other command service module (CSM) photographic experiments. 
The camera scanned the lunar surface from the CSM during lunar 
orbit. Tha stellar camera was operated on the lunar dark-side 
in conjunction with a laser altimeter as the film budget 


perrltted. The time-correlated stellar photographs were used 
to provide a reference for the determination of tha laser 
altlmctci pointing vector and for the cartographic lens 
pointing vector for metric camera llght-sldc photography. The 
metric camera provided 20-m resolution photography from an 
orbital altitude of 111 km. The ranges for the metric camera 
were (1) focal length. 3 in. (76 am). (2) field of view. 7A deg 
by 7A deg. (5) image coverage (from 111.12 km), a 166 km sq 
area. «) Imagi size. A. 5 by A. 5 In., and (5) film capacity. 
1500 ft of 5-ln. film. Tha mapping camera system was composed 
of two Individual camera subsystems — the metric (terrain 
mapping) camera, which performed the cartographic function, and 
the stellar camera. These subsystems were integrated into a 
single unit that had the optical axis relationship necessary to 
satisfy the precision mapping camera and the laser altimeter 
attitude (pointing) determination requirement. This system 
shared a gaseous nitrogen pressure vessel assembly with the SIM 
panoramic camera to provide an Inert and pressurized atmosphere 
within the camera. The camera optics system, film 
drSve/exposure/takeup system. and a removable cassette 
(containing both metric and stellar camera film) completed tha 
camera system. The film cassette was retrieved by a crewman 
during eva after photographic operations were completed. The 
mapping camera system was mounted on the top shelf in the CSM 
SIH bay and was deployed on a rail-type mechanism in order to 
provide an unobstructed field of view for the stellar camera. 
This mechanism ensured that the star field photographed was no^ 
obscured by either the lunar horizon or the slm mold line. A 
cover attached to the slm shelf protected the metric camera 
lens and laser altimeter optics from spacecraft contamination 
sources during reaction control system firings and effluent 
dumps. This cover provided -for multiple opening and closing 
cycles. Camera controls In the command module allowed the crew 
to activate or deactivate camera heaters and camera functions, 
to activate or deactivate the image motion compensation switch 
and increment the camera velocity-to-height control signal 
(five incremental steps were possible before recycling), and to 
activate and extend or retract the camera system on its 
deployment rails. Over 2000 useful photographs were obtained. 

APOLLO 16 xxn*-"*" «•••<• « 


SPACECRAFT COMMON NAME- APOLLO 16 CSM 
ALTERNATE NAMES- 06000 

NSSDC ID- 72-03 1 A 

LAUNCH DATE- OA/16/72 WEIGHT- A8606. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSOR I NG COUNTR Y/AGENC V 

UNITED STATES NASA-OHSF 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- SELENOCENTRIC EPOCH DATE- OA/20/72 

ORBIT PERIOD- 120.0 MIN INCLINATION- 12.0 DEG 

PERIAPSIS- 9A.0 KM ALT APOAPSIS- 120.0 KM ALT 

PERSONNEL 

PH - R. PETRONE NASA HEADQUARTEnS 

BRIEF DESCRIPTION 

Apollo 16 was the fifth mission in the Apollo series In 
which men landed on the moon. The 11-day scientific mission 
began on April 16. 1972. at 175A UT. (The launch was postponed 
from the originally scheduled date. March 17. because of a 
docking ring jettison malfunction.) Navy Capt. John W. Young 
and Air Force ^.t. Charles M. Duke landed on the lunar surface 
In the lunar module (LM) on April 21. Navy Lt. Thomas K. 
Mattingly remained in the command module (CM) performing 
scientific experiments while the CM was in an equatorial orbit 
about the moon. The LM landed in the Descartes region of the 
moon at approximately 9 deg S* 16 deg E. An Apollo lunar 
surface experiments package (ALSEP) was deployed on the 
surface, terrain samples were tequired. and photographs were 
obtained by the surface astronauts and from the CM using 16-. 
55-* and 70-mm film* 5- by A8-ln. panoramic film, and 5- by 
5-ln. mapping film. The surface astronauts also tested the 
second lunar roving vehicle to be taken to the moon by 
exploring regions within A km of the LM landing site. A 
subsatellite carrying an experiment package was launched into 
lunar orbit on April 2A. 1972* and impacted with the moon after 
A25 revolutions on May 29. 1972. The Apollo 16 spacecraft was 
launched on April 16. 1972. and was injected into lunar orbit 
on April 19. The LM landed on the moon on April 21 and 
returned to the CM on April 2A. The CM left lunar orbit on 
April 26 and returned to earth on April 27. 1972. 

APOLLO 16 CSM. DOYLE 

INVESTIGATION NAME- HANDHELD PHOTOGRAPHY 

NSSDC ID- 72-051A-01 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 
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US CEOLOGICAI SURVEY 


APOLLO 17 CSH< 


PERSONNEL 
PI - F.J. 


OOYLE 


BRIEF DESCRIPTION 

The handheld photoeraphy experinent included three 
Ci«eras each on the conaand no:}ule and on the lunar nodule* On 
the CH there was a 70*>nn Hasselblad elcc*^rlc camera (H£C)« a 
data acquisition camera (DAC)* and a 55-n« Nikon camera. 
For the lunar surface* there was a 16-mm data acquisition 
camera (LDACJ* and two 70-mn Hasselblad electric cameras (HEO* 
one with a 500-mm telephoto lens* and the other with a 60-mm 
lens. The types of film used In these cameras were II A~0 
(spectroscopic) for the S-177 UV photography experiment. SO-S68 
and SO-168 color films, and 5414 (LBN). 2485 (VHBH). and 5401 
black and white films. Photographic targets on the surface of 
the noon were core tube samples. In situ rock samples (some 
stereoscopic). panoramas of the lan«:in3 site area and 

surroundings* alsep Instruments after deployment, trenches* 
Interesting craters* other surface features* and field 
relationships. From orbit, the photographic targets were the 
earth and moon in UV fexperimcnt S-177). the lunar farslde and 
eastern limb regions, the solar corona at sunset and sunrise 
times* the earth's limb during solar eclipse, a comet If 
available* the lunar libratlon region, zodiacal light, the near 
terminator regions of the lunar surface* and the lunar surface 
In carthshlne. The various cameras had several different 
lenses with different focal lengths. The NEC had lenses with 
focal lengths of 60. 80* 105 and ’’50 mm. The 55-mm camera had 
a 55-mm focal length* and the 16-mn DAC had lenses of 18- and 
10-mm focal length. Seventy-five percent of the 
low-llght-level targets were photographed. Thousands of useful 
photographs were obtained. 


APOLLO 16 eSM, DOYLE 


INVESTIGATION NAME- PANORAMIC PHOTOGRAPHY 


NSSDC ID- 72-051A-02 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

i'"RSONNEL 

PI - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

This experiment was a photographic task accomplished 
aboard the command service nodule (CSH) in the scientific 
Instrument module bay (SIM bay). The Itek panoramic camera had 
a 610-mm (24 in.) focal length lens and used 127- by 1219-Mm 
(5- by 48-ln.) D/H 5414 film. The camera was operated 
automatically and provided stereo::copic coverage by tilting 
forward and aft on ■ glmbal. This motion compensated for the 
forward motion of the spacecraft. The purpose of the 

experiment was to obtain hlgh-resolutlon (1 to 2 m) panoramic 
photographs of the lunar surface at 100-km altitude with 
stereoscopic and monoscoplc coverage. The experiment will help 
the principal investigators for the other SiM experiments to 
correlate their experimental data with lunar surface terrain 
features. Targets Included farslde features* eastern limb 
aress* nearside Karla* ths LH landing slta in the Descartes 
region* near-terminator regions (under very low-angle 
Illumination providing high relief of the terrain), and 
possible Apollo 17 landing areas. Over 1400 useful photographs 
were obtained. 

APOLLO 16 eSM, OOYLE 

INVESTIGATION NAME- METRIC PHOTOGRAPHY 

NSSDC ID- 72-05 lA-05 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISC1PL1N£($) 

PERSONNEL 

PI - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

The purpose of this experiment was to obtain high-quality 
metric photographs of the lunar surface taken simultaneously 
with photographs from the stellar camera. A laser altimeter, 
which was used In conjunction with the mapping camera* 
accurately measured the distance to the terrain being 

photographei for salanodetic purposes. The stellar photographs 

provldtd a. curate spacecraft orlantatlon (attltuda) data. Tha 
metric camera was capable of 20-m resolution from an orbital 
altitude of 100 xm. The metric camera had a 76-mm (5-ln) focal 
length and used 3400 B/H film* and tha f/2.8* 35-mm stellar 
camera ustd 3401 B/H film. Tha camtra system was mounted in 
the SIM bay of tha CSH and oparatad automatically. The targets 
wart tha samt at thesa for tha panoramic camera — farslde 
faaturas* aastern limb areas* nearside maria* the LH landing 
site* naar-tarminator regions of low-angle illumination* and 
possible Apollo 17 landing areas. Tha photographs had 78 

percent overlap for each frama and 55 parcent side overlap 

between consacutiva revolutions. Ovtr 2000 useful photographs 


SPACECRAFT COMMON NAME- APOLLO 17 CSM 
ALTERNATE NAMES- APOL17A* APOLLO 17A 
06300 


NSSDC ID- 72-096A 


LAUNCH DATE- 12/07/72 WEIGHT- 48606. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/AGENCY 

UN I TED STATES NASA-OHSF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- SELENOCENTRIC 
ORBIT PERIOD- 118.0 MIN 
PERIAPSIS- 1855.6 KM ALT 

PERSONNEL 

PH - R. PETRONE 


EPOCH DATE- 12/12/72 
INCLINATION- 159.9 DEG 
APOAPSIS- 1864.4 KM ALT 


NASA HEADQUARTERS 


BRIEF DESCRIPTION 

The Apollo 17 mission wss the sixtM ond lost of the 
manned lu.isr landing missions in the Apollo series. The 
crewmen were commander Eugene A. Cernan* command nodule (CH) 
pilot Ronald E. Evans, and lunar module (LH) pilot (the first 
scientist to go to the moon) Harrison H. Schmitt. The lunar 
module Im carrying astronauts Cernan and Schmitt landed on the 
moon on the morning of December 11* In the Taurus-Littrow area 
at 20 deg 10 min N 50 deg 48 min E and. in a valley II km wide 
between mountains 2500 m hig;i in *-he north and 2000 m high In 
the southwest. This locatior is on the SE rln of Hare 
Screnitatis. The astronauts remained on the surface for 73 h. 
Astronaut Evans remained in the CM in orbit and conducted 
experiments while the others were on the surface. Astronauts 
Cernan and Schmitt had a lunar roving vehiclt (LRV) and rode to 
distances up to about 3 km from the LH. There were three 
periods of extravehicular activity (EVA) on the surface in 
which the astronaut; deployed the Apollo lunar surface 
experiments package (ALSEP) and conducted geological studies of 
a variety of lunar features. Orange-colored material was found 
for the first time on any of the Apollo missions. The Apollo 
17 spacecraft was launched on December 7. 1972. and was 
Injected Into lunar oibit on December 10. The LM (72-0960 
landed on the moon on December 11 and returned to the CH on 
December 14. The CH left lunar orbit on December 16 and 
returned to earth on December 19* 1972. 


APOLLO 17 CSH. DOVlE- 


INVESTIGATION NAME- HANDHELD PHOTOGRAPHY 


NSSDC ID- 72-096A-0S INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

The purposes of the handheld photography experiment were 
(1) to obtain photographs of lunar surface features of 
scientific Intercf^t from lunar orbit and during translunar 
coast and (2) to obtain low-brightness photographs of 

astronomical and terrestrial sources* The lunar surface target 
photographs Included specific segments taken In earthshine and 
low light levels near the terminator to complement the 

photographs obtained by the panoramic and metric (mapping) 
cameras. Photographs of dim light phenomena such as the 

diffuse galactic light from selected celestial subjects, the 
solar ccrona* and the zodiacal light were acquired from orbit. 
Comets In the appropriate combination of trajectory and 

celestial conditions were also to be photographed. The 

equipment ustd incluoed a 16-mm data acquisition camera (DAC) 
with an 18-mm focal length lens (a sextant was used with this 
camera for comet photography), a 70-mm Hasselblad electric 
camera with 80-mm and 2S-mm focal length lenses, and a 35-mm 
Nikon camera with a 55-mm focal length lens. No comets were 
observed. 


APOLLO 17 CSM* DOYLE* 


INVESTIGATION NAME- PANORAMIC PHOTOGRAPHY 


NSSDC ID- 72-096A-06 INVESTIGATIVE PROGRAM 

COOe EL 

INVESTIGATION DISCIPUINE(S) 

PERSONNEL 

PI - F.J* DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

The purpose of the panoramic camara photography 
axparimant was to obtain high-rasolution panoramic photographs 
with stereoscopic and monoscoplc coverage of the lunar aurfaca. 
These photographs will aid tha principal investlgatora of other 
•ciehtlflc instrumant module (SlM) axparlmentt In eorrnlatlng 
thair sensor data with data on the lunar surface* The camera* 
which has s 24-in« (610-mm) focsl length* provided 1- to 2-m 
resolution from an orbital altitude of 110 km* The camera had 


OWGINAI. PAGE IS 
APO-9 OF POOR QUALITY 


four Min coMononts t CD a roll #raM aaaoMly that rotatad 
continuously in tht cross-track scan dirtction. C21 a tiabal 
asstably that tiltod fora and aft to sroolda starao covorasa 
and forward action coaaansatlon Cfael* ($) tha Min fraaa* and 
CO a sasaous nitreaan COM2} arassura vassal sssaably. Tha 
optics systaa# caaara/fila drivt and control systaa* and flla 
cassatta coaplatad tha caaara systaa. Tha eaaara systaa was 
wountad in tha CSM SfH bay batwoan tha two $1N shalvas. It was 
stored with tha Ians inward to protact it frow contaainatlon 
sourcas. Tha photoprsphy was autoaatic* but tha crawaan could 
activata* dcoctivata* and control tha cavers power and 
operational vodas. A crawaian rttriavad tha cassatta with tha 
pan cavara photoprsphy frov tha SIM bay on an EVA durins 
transaarth coast* About 1500 photopraphs of prod quality wara 
obtalnad. 

APOLLO 17 eSM, DOYLE 

INVESTIGATION NAME- METRIC PHOTOGRAPHY 

NSSOC ID- 72-0P4A-07 INVESTIGATIVE PROGRAM 

CODE EL 

INVESTIGATION DISCIPLINECS) 

PERSONNEL 

P! - F.J. DOYLE US GEOLOGICAL SURVEY 

BRIEF DESCRIPTION 

Tha purpose of this axparivent was to obtain hlph-quality 
Metric photopraphs of the lunar surface froM lunar orbit 
conbinad with tlMa-corralated stellar photoprephy for 
sclanodctic/cartoprapnic control* A laser altlMetar was 
operated with it. Tha aquipnent was a Fairchild 7f-nai C5-in.) 
focal lanpth Ians and a 7A by 74 arc-sac flald-of-vitw caMera. 
The caaara was oriented so that the terrain lens was pointed at 
tha nadir, while the 35-aoi stellar canera lens was pointed at 
the stellar field at an anpla of Oi das froa the local vertical 
and PO dep froa the direction of flipht. Photopraphs were 
taken with 78 percent overlap to provide stereoscopic iaapery. 
Five-in. 3400 B/H film was used, stored in a cassette that was 
retrieved by an astronaut in an EVA. The canera system* 
operated automatically, was housed in the SIH bay of the 
service module. The stellar photopraPhy* usinp 3401 B/H film, 
provided accurate spacecraft attitude information. The nappinp 
camera provided 20-m resolution fron its orbital heipht. The 
tarpets were the same as for the Itek panoramic canera. 
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SPACECRAFT COMMON NAME- ASTP-APOLLO 

ALTERNATE NAMES- APOLLO SOVUZ TEST PROJ.. SOVUZ APOLLO 


NSSDC ID- 75-066A 


LAUNCH DATE- 07/15/75 HEIGHT- 14856. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRV/AGENCY 

UNITED STATES NASA-OMSF 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 07/18/75 

ORBIT PERIOD- 88.91 MIN INCLINATION- 51.75 DEG 

PERIAPSIS- 217. KM ALT APOAPSIS- 231. KM ALT 


PERSONNEL 

PM - C.H. LEE 


NASA HEADQUARTERS 


BRIEF DESCRIPTION 

The United States and tha U.S.S.R. launched an Apollo 
spacicraft and a Soyuz spacecraft, respectively, as a ioint 
affort called tne ApoUo-Soyuz Test Project (ASTP). The Soyuz 
spacecraft was launched first, with a two-man crew who 
manauvered their spacecraft into a docklns orbit. The Apollo 
spactcraft was launched 7-1/2 h later* with a three-man crew 
who placed their spacecraft into a proper configuration for 
docklns with the Soyuz spacecraft. The docklnp of the two 
spacecraft occurred on the third day. After dockins* crew 
transfers took place, with the Apollo craw first vSsitins the 
Soyuz. The combined Apollo-Soyuz (.'‘ews performed Joint 
experiments and presented radio and TV reports. After Joint 
experiments were completed, tht spacecraft dlsensascd and each 
continued its separate mission. 

ASTP-APOLLO. EL-PAZ 

INVESTIGATION NAME- EARTH OBSERVATIONS AND PHOTOGRAPHY 

NSSDC ID- 75-066A-21 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION OISCXPLINECS) 

EARTH RESOURCES SURVEY 

HETEOROLOGV 

OCEANOGRAPHY 


FERS0M4EL 

FI - F. EL-BAZ ITEK CORF 

BRIEF OESCRIFTION 

The objective of the eorth observations ond photosrophy 
txpcrlment of the Apolle-Soyuz Test Project was to photosraph 
various tarrestrlol structures usint man to visually study 
earth features and phenemtna. Eleven mappins sites and 12 
visual observins sltas wort chosen in part from inputs provided 
by specialists In the followlns disciplinasi 9 eo'i 09 y. 
octanosraphy* desert study* hydrolesv. and environmental 
science. The photesrsphs of observation and aopplns sites were 
made with o video tape recorder (VTR). a 70-aa Hosselblad 
reflex camera (HRCJ. a 70-ma Hasselblad data camera CHOC), a 
35-am Nikon caaero* and a 16-mm data acquisition camera (OAC). 
Rool-tlaic television transmissions ware also scheduled. Tha 
**Earth Observations Book" was tha principal onboard aid* and It 
wot divided Into three major sections. Section two pertained 
to specific visual observational targets and was arranged 
•ccordins to site number. For each site there was a summary 
page with a map showing revolution ground tracks followed by • 
page Cone for each target) that Included specific questions* 
appropriate diagrams and photographs* and camera settings. 
Studies performed Included observations of major active fault 
zones* river deltas* volcanoes, ocean eddies* currents* 
internal waves* aolian lendform* desert color* snowcover* 
drainage petterns* cloud features* tropical storms* and sources 
of atmospheric and water pollution. Further details and some 
results are contained in the report* **Earth Observations And 
Photography - Experiment HA- 136*** by Farouk El-Baz and D. A. 
Mitchell* Apollo-Soyuz Test Project* Preliminary Sclance 
Report. NASA-JSC. TM-K-58173. PP. 10.1-10.64* 1976. 

— ASTP-APXLO* PEPIN 

INVESTIGATION NAME- STRATOSPHERIC AEROSOL MEASUREMENT 

NSSDC ID- 75-066A-19 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION OISCIPLINECS) 

METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 

PERSONNEL 

PI - T.J. PEPIN U OF WYOMING 

BRIEF DESCRIPTION 

The Stratospheric Aerosol Heesurement (SAM) experiment 
was flown to demonstrate that solar occultatlon measurements by 
photometer and camera can be used for determining the vertical 
distribution of stratospheric aerosols. The instrument 

consisted of a photometer and associated electronics that 

provided a st^^al to the command module (CM) telemetry. Solar 
photographs* taken with the accompanying camera* corroborated 
the refraction model used here end for similar experiments on 
future flights. The photometer had a pin diode detector with a 
10-dcg field of view. A Hasselblad data camera equipped with a 
special Infrartd film and filter was used to photograph a 
series of timed spacecraft sunsets and sunrises. Immediately 
before satellite night* as the spacecraft approached the shadow 
of the earth* the line of sight to the sun passed first through 
the upper layers of the stratosphere and then steadily down to 
the lower layers of the troposphere. During the 1.5 min 
required for the instrument line of sight to pass through the 
lower 150 km of the atmosphere* the solar intensity was 
recorded by the photometer and solar disk shape changes were 

recorded by the camera. The same measuring procedures were 

followed when the spacecraft emerged from the darkslde. From 
the measured variation of solar intensity as a function of 
total air mass distributed along the line of sight* the total 
extinction coefficient was determined. At the effective 
wavelength of the photometer ond photographic system* the 
axtlnctlnn was produced principally by atmospheric aerosols* 
and the measurements obtained were used to determine aerosol 
concentrations. To verify the operation of the GAH experiment, 
ground truth data were obtained by a balloon-bo'*ne aerosol 
optical counter (dust-sonde) and a ground-based laser radar 
(lidar) system. Further details can be found in **Stratospheric 
Aerosol Measurement - Experiment HA-007" by T. J. Pepin and H. 
P. McCormick. Apollo-Soyuz Test Project. Preliminary Science 
Report* NASA-USC* TN-X-58173* pp. 9. 1-9.8* 1976. 
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APPLICATIONS TECHNOLOGY SATELLITE (ATS) PROGRAM 


The Applications Technology Satellite (ATS) series of NASA R&D spacecraft was designed to test 
new concepts in spacecraft design, stabilization, propulsion, and communication, and to conduct a 
variety of technical applications and scientific experiments. Six ATS spacecraft were launched, 
and most achieved a geosynchronous orbit; all except ATS 5 carried meteorological experiments. 
On ATS 1 and 3, weather facsimile (WEFAX) communications experiments were operated. This 
was a data relay system that retransmitted NOAA-processed satellite and facsimile products to APT 
ground stations. On ATS 3, an Omega Position and Location Experiment (OPLE) was operated. 
OPLE was designed to demonstrate the feasibility of using the Navy Omega Navigation System in 
conjunction with a synchronous satellite to establish an operational global platform for a location 
and data collection system. It was the forerunner of more sophisticated data-collection experiments 
flown on Nimbus 3 and 4. The experiments previously reviewed in this section are considered as 
weather-communications and data-location (navigation) experiments, hence are not included in the 
following descriptions of individual meteorology experiments. 

The primary meteorological experimentation operated by the ATS program involved high-time- 
resolution cloud imaging. Important developments included techniques to obtain wind data from 
cloud tracking, the study of mesoscale storm phenomena, and swveillance of tropical storms, 
hurricanes, and typhoons. A Multicolor Spin-Scan Cloudcover camera (MSSCC) operated on 
ATS 3, and its black-and-white predecessor (SSCC) operated on ATS 1. Tliese cameras utilized 
the spacecraft spin in the imaging system and every 20 minutes produced imagery of the complete 
disk between approximately 55 deg S and 55 deg N. Observations from the MSSCC were made in 
red, blue, and green, and were combined into a multicolor image. Both cameras were designed for 
daylight operation. Two Advanced Vidicon Camera Systems (AVCS), one wide- and the other 
narrow-angle, were flown on ATS 2 ; their design was similar to the AVCS flown on Nimbus 1 
and 2. Due to a spacecraft failure to obtain the desired orbit, only a very limited operation was 
realized. 

Imaging experiments on both ATS 4 and 6 were designed to have a day/night capability. The 
image orthicon camera on ATS 4 was designed to obtain simultaneous cloud imagery in the vicinity 
of the terminator where both sunlit and dark conditions were present. Unfortunately, as in the case 
of ATS 2, the designed orbit was not achieved by the ATS 4 spacecraft. In addition, spacecraft 
separation did not occur, and no data were obtained. A two-channel (visible and IR) 
Geosynchronous Very High Resolution Radiometer (GVHRR) was successfully flown on ATS 6, 


ATS-3 


and a considerable amount of data were obtained. These data have been used for cloud studies and 
sea surface temperature mapping. 
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ATS 1 


ATS 2< 




SPACECRAFT COMMON NAME- ATS 1 
ALTERNATE NAMES- ATS-B. O2$08 

N3SDC ID- 66-1 lOA 

UUNCH DATE- 12/07/66 
LAUNCH SITE- KENNEOy SPACE CENTER, 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCV 
UNITED STATES 

ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1636.1 MIN 
»ERIAPSIS- 55782. KM ALT 

PERSONNEL 

PM - R.J. DARCEY(NLA) 

PM - C.M. MACKENZIE 
PS - T.L. AGGSON 


HEIGHT- SS2. KG 
UNITED STATES 


EPOCH DATE- 02/10/67 
INCLINATION- 0.1 DEG 
APOAPSIS- 35793. KM ALT 


NASA-GSFC 

NASA-G3FC 

NASA-GSFC 


SPACECRAFT COMMON NAME- ATS 2 
ALTERNATE NAMES- ATS-Ar 02765 

NSSDC ID- 67-OSIA 

LAUNCH DATE- 06/06/67 
LAUNCH SITE- KENNEDY SPACE CENTER. 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 
UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 218.9 MIN 
PERIAPSIS- 178. KM ALT 

PERSONNEL 

PM - J.M. THOLE(NLA) 

PM - R.J. DARCEY(NLA) 

PS - T.L. AGGSON 


HEIGHT- 319.11 KG 
UNITED STATES 


NASA-OSSA 


EPOCH DATE- 06/09/67 
INCLINATION- 28.60 DEG 
APOAPSIS- 11126. KM ALT 


NASA-GSFC 

NASA-GSFC 

NASA-GSFC 


NASA-OSSA 


BRIEF DESCRIPTION 

ATS 1 (Applications Technolo$y Satellite) was deslsned 
and launched for the purpose of (1) testlnj new concepts in 
spacecraft deslsn* propulsion* and stabilization* (2) 
collecting high-quality cloudcovtr pictures and relaying 
processed asetcorologlcal data via an earth-synchronous 
satellite* (3) providing in situ measurenents of the aerospace 
environment* and (6) tasting Improved communication systems. 
The spin-stabilized spacecraft was cyllndrlcally shaped and 
measured 135 cm long and 162 cm In dlamatcr. The primary 
structural members were a honeycombed equipment shelf and 
thrust tube. Support rods extended radially outward from the 
thrust tube. Solar panels were affixed to the support rods and 
formed the outer walls of the spacecraft. Equipment components 
and payload were mounted In the annular space between the 
thrust tube and solar pantls. In addition to solar panels* the 
spacecraft was equipped with two rechargeable nickel-cadmium 
batteries to provide electrical power. Eight 150-cm-Iong VHF 
experiment whip antennas were mounted around the aft end of the 
spacecraft* while eight telemetry and command antennas were 
placed on the forward end. Spacecraft guidance and orbital 
corrections were accomplished by 2.3-kg hydrogen peroxide and 
hydrazine thrusters* which were activated by ground command. 
The satellite was initially placed at 151.16 deg N longitude 
over the Pacific Ocean in a geosynchronous orbit. In general* 
most of the experiments were successful. Data coverage was 
nominal until about 1970* after which limited real-time data 
acquisition was carried out by NOAA until the May 1976 launch 
of SMS I. Limited ATS 1 data acquisition was begun by NASA at 
about that tlma for ATS 1 - ATS 6 correlative studies. The 
spacecraft has served as a communications satellite for a 
number of state* federal* and public organizations up to the 
present. It is planned to continue operations at Its final 
longitude of 166 deg E until September 1983 and then move the 
spacecraft out of the geostationary orbit. 


BRIEF DESCRIPTION 

ATS 2 (Applications Technology Satellite) was a medium 
altitude* gravity-gradient-stabilized spacecraft designed to 
(1) test new concepts in spacecraft design* propulsion* and 
stabilization* (2) take high-quality cloudcover pictures* (3) 
provide in situ measurements of the aerospace environment* and 
(6) test Improved communication systems. The 

cylindrleally-shaped spacecraft measured 162 cm in diameter and 
183 cm In length. The spacecraft structure consisted primarily 
of a corrugated thrust tube with honeycombed bulkheads secured 
to each end. Equipment components and payload were externally 
mounted on the outer surface of the thrust tube as well as on a 

structure that slid Into the Interior of the thrust tube. 

Electric power was provided by two solar arrays mounted on 
either end of the spacecraft's outer shell and by two 

rechargeable nickel-cadmium batteries. Extending radially 
outward from the side of the spacecraft were four 28.2-m* 
adjustable gravity-gradient booms. The spacecraft telemetry 
system consisted of four 2.1-H transmitters (two at 136.67 HHz 
and . two at 137.35 HHz)» in addition to a microwave 

communications experiment. The second stage of the ATS 2 
launch vehicle failed to Ignite* resulting In an unplanned 
elliptical orbit. Stresses Induced by this orbit eventually 
Induced spacecraft tumbling. In spite of these conditions* 
useful data were obtained from some of the experiments* most 
notably the cosmic-ray and particle experiments and the field 
detection experiments. The satellite reentered the atmosphere 
on September 2* 1969. 

ATS 2* OSTROW 

INVESTIGATION NAME- ADVANCED VIDICON CAMERA SYSTEM (AVCS) 

NSSDC ID- 67-031 A- 10 INVESTIGATIVE PROGRAM 

CODE EC 


ATS 1. SUOMI 

INVESTIGATION NAME- SPIN-SCAN CLOUDCOVER CAMERA (SSCC) 

NSSDC ID- 66-110A-09 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - V.E. SUOMI U OF WISCONSIN 

01 - NESDIS STAFF NOAA-NESDIS 

BRIEF DESCRIPTION 

The ATS 1 Spin-Scan Cloudcover Camera (SSCC) was designed 
to provide nearly continuous obsarvations of cloudcover 
patterns over the whole sunlit earth disk. Tht optical system 
consisted of e two-element Cassegraln-type telescope. Light 
entering the system was raflected from a 13.7-cm-dlametcr 
(25.6-cm focal length) primary parabolic mirror onto a flat 
secondary quartz mirror to produce an image on the face of an 
apertura plate. The light then passed through the 
O.025-mm-dlametcr aperture and a haze filter to impinge on a 
photocathoda in front of a photomultiplier tube. The telescope 
photomultiplier assembly could be tilted in discrete steps from 
«7.S to -7.5 deg to produce a north-south scan* corresponding 
to an earth coveragt from 52 deg N to 52 deg S. The 

east-to-west scan was provldtd by the spin of tha satelllta 

itself. Twenty minutes were required to scan one picture* and 
2 min to ratrace it at a nominal satelllta rotation of 100 rpm. 
From its geosynchronous orbit tht camera system had a ground 
rtsolutlon of bettar than 6 km at tha subsatcllUe point. The 
experiment was highly successful through October 16* 1972. For 
a listing and description of the different forms of 

photographic data avallabit from this expariment and their 

location* see tha "Htteorological .dots catalog for tha 
Applications Tachnology sateUitas** (TRF B09264). availabla 
through NSSDC. 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - H. OSTROH NASA-GSFC 

BRIEF DESCRIPTION 

Tht ATS 2 Advanced Vid' .;on Camera System (AVCS) was a 
modified version of the AVCS used on Nimbus 1 and 2. The 

camera system was designed to provide nearly continuous 
cloudcover pictures from a medium orbit* 

gravlty-gradlent-stablllzed spacecraft. Tht system consisted 
of a tape recorder and two camerasi one low-resolution* 

wide-angle (50 deg) camera* and one high-resolution* 
narrow-angle (3 deg) camera. The wide-angle camera (12-mm 
Ians) was capable of viewing the full earth disk with a ground 

resolution of about 18 km at nadir from a planned satellite 

height of 11*000 km. The narrow-angle camera (200-mm lens) 
viewed selected sections of the earth with a ground resolution 
of about 1 km at nadir* Each camera was equipped with 

2.56-cm-dlamettr vldlcons. A video frame consisted of 6.25 s 
of scan (800 lines). Concurrent with shutter actuation* a 
16-lncrement gray scale was included at the edge of each 
picture as a contrast chtek. The wide-angle camera was 
programmed to take earth-cloud plcturas at 10-mln intervals and 
the narrow-angle camera at 5-mln intervals. The sequencing was 
timed so that only a singlt camera operated at any one time. 
Data from both cameras were read out either directly or stored 
on a four-track tape recorder (up to 66 pictures) for 
subsequent playback to a ground data acquisition station. 
Because the second stage of the launch vehicle failed to 
ignite* ATS 2 failed to achieve its planned circular orbit* 
thus rasultlng in a highly elliptical orbit and subsequently 
limiting the usefulness of the collected data, only 53 useful 
pictures were provided by the wide-angle camer.i* and 19 from 
tht narrow-angle camtra. The last useful data ware transmitted 
on July 19. 1967. 
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ATS 5, SUOMI- 


SPACECRAFT COMMON NAME- ATS 5 
ALTERNATE NAMES- ATS-C. 0302^ 


NSSDC ID- 67-niA 


LAUNCH DATE- 11/05/67 WEIGHT- 36D.0 KC 

LAUNCH SITE- KENNEDY SPACE CENTER# UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSSA 


ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1456.8 MIN 
PERIAPSIS- 55776. KH ALT 

PERSONNEL 

PM - C.M. MACKENZIE 
PS - T.L. AGGSON 


EPOCH DATE- 01/08/68 
INCLINATION- 0.45 DEG 
APOAPSIS- 35812. KM ALT 


NASA-G5FC 

NASA-GSFC 


BRIEF DESCRIPTION 

ATS 5 (Applications Technolosy Satellite) was one of a 
series of spacecraft deslsAtd to demonstrate the utility and 
feasibility of a variety of technolosical and scientific 
activities that could be carried out by an earth-svnchronous 
spacecraft. Of the 11 experiments on board* 8 were 
technological cnglneerins experiments concerned with 
navigation* communications* and spacecraft operation and 
equipment. Two of the remaining experiments were photographic 
imaging experiments that could produce near real-time daylight 
pictures of the earth-atmosphere system. The remaining 
experiment was an Ionospheric beacon. The spin-stabilized 
spacecraft was cyllndrlcally shaped and measured 180 cm In 
length and 142 cm In diameter. The primary structural members 
were a honeycombed equipment shelf and thrust tube. Support 
rods extended radially outward from the thrust tube and were 
affixed to solar panels which formed the outer walls of the 
spacecraft. Equipment components and payload were mounted In 
the annular space between the thrust tube and solar panels. In 
addltioi) to solar panels* the spacecraft was equipped with two 
rechargeable nickel-cadmium batteries to provide electrical 
power. Eight 150-cm VHF experiment whip antennae were mounted 
around the aft end of the spacecraft* while eight telemetry and 
command whip antennae were placed on the forward end. 
Spacecraft guidance and orbital corrections were accomplished 
by 2.3-kg hydrogen peroxide and hydrazine thrusters* which were 
activated by ground command. Initially placed at 48 deg H 
longitude over the Atlantic Ocean in a geosynchronous orbit* 
the satellite position later varied between 45 and 95 deg W 
longitude in support of meteorological operations. In general* 
the various experiments have been successful. 


ATS 5* BRANCHFLOWER- 


1NVESTI6ATI0N NAME- IMAGE DISSECTOR CAMERA (IDO 


NSSDC ID- 67-inA-OS 


INVESTIGATIVE PROGRAM 
CODE EC 


INVESTIGATION DISCIPLIHE(S) 
METEOROLOGY 


PI - G.A. BRANCHFLONER(NLA) 


SPAR AEROSPACE 


BRIEF DESCRIPTION 

The ATS 5 Image Dissector Camera (IDO was a camera 
system designed to (1) test the feasibility of using electrical 
scanning techniques In an earth-cloud camera and (21 provide 
daylight cloudcover data on a real-time basis with full earth 
coverage. The camera was mounted with its optical axis 
perpendicular to the spacecraft spin axis In such a manner that 
the camera produced a scan line with each revolution of the 
spacecraft. The direction of the scan* north to south or east 
to west* was determihed by ground command. The Image dissector 
tube consisted of a visible wavelength electrically scanning 
photocathode* a 0.018-mm scanning aperture* and a 12-stagt 
electron multiplier. Light entering the camera was focused on 
the fact of the photocathode* causing photoelectrons to be 
emitted from the surface in proportion to the number of 
impinging light photons. The emitted photoelectrons were 
propelled past tht aperture by means of an external Magnetic 
deflection coll. After passing through the aperture* the 
signel current was amplified by the 12-stage multiplier. The 
signal was further amplified and then transmitted at 28 KHz to 
a ground acquisition station. The 2.S4-cm Image dissector tube 
had ■ resolution capability of 1500 TV lines* which* at nominal 
spacecraft altitude* corresponded to ■ ground resolution of 
about 7 km at nadir. Successfully flown for the first tlmct 
the SDC system on ATS S served as a erototypa for similar 
experiments on Nimbus S and 4. Tha camera ptrformtd normally 
until Hay 1969* when the IDC avstem wat beiat by erratic 
spacecraft antenna performance. Routine data acquisition 
ceased after May 50* 1969, The IDC system* although still 
capable of operation* was left in an operationally off mode 
since that time except for periodic engineering tests. For ■ 
listing and description of the different forms of photographic 
data avallsble from this experiment* see **Hettorological 
Data Catalog for the Applications Technology Satellites** (TRF 
B092641* available from NSSDC* Data can ht obtained through 


INVESTIGATION NAME- MULTICOLOR SPIN-SCAN CLOUDCOVER CAMERA 
(MSSCC) 


NSSDC ID- 67-lllA-Ol 


PERSONNEL 

PI - V.E. SUOMI 
01 - R.S. PARENT 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 


INVESTIGATION DISCIPLINE! S) 
METEOROLOGY 


U OF WISCONSIN 
U OF WISCONSIN 


BRIEF DESCRIPTION 

The ATS 5 Multicolor Spin-Scan Cloudcover Camera (MSSCC) 
represented a significant advance over a similar but 
monochromatic spin-scan camera on ATS 1. The MSSCC was mounted 
with Its optical axis perpendicular to the spacecraft's spin 
axis and viewed the earth through a special aperture In the 
spacecraft's side. The camera consisted of a hlgh-resolutlon 
telescope* three photomultiplier light detectors (red* blue* 
and green)* and a precision latitude step mechanism. Light 
entering the system was focused alternately on a set of three 
0.058-mm aperture plates and then passed through various 
filters to Impinge on the appropriate photodetector. The 
telescope multiplier assembly could be tilted in discrete steps 
to provide pole-to-pole coverage In 2400 scan lines, 
East-to-west scan was provided by the spin of the satellite 
itself. A total time of 24 «nln was required to scan one frame 
and 2.4 min to retrace with a nominal satellite rotation of 100 
rpm. From Its geosynchronous orbit* the camera had a ground 
resolution of better than 4 km at nadir. The experiment was 
successful* with ATS 5 being the first spacecraft to transmit 
operational multicolor earth-cloud photographs. Approximately 
5 months after launch, however* the red and blue channels 
failed* and the system subsequently was limited to producing 
black-and-white pictures. Good quality black-and-white 
pictures were received daily until December U* 1974> when 
operations were curtailed to three pictures a week. Experiment 
operation was completely discontinued on October 30* 1975. For 
a listing and description of the different forms of 
photographic data* see the "Meteorological Data Catalog for The 
Applications Technology Satellites" (TRF 609264)* available 
from NSSDC. Data can be obtained through SDSO. 


SPACECRAFT COMMON NAME- ATS 4 
ALTERNATE NAMES- ATS-D* PL-683A 
03344 


NSSDC ID- 68-068A 

LAUNCH DATE- 08/I0/U8 WEIGHT- 305. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 93.92 MIN 
PERIAPSIS- 219. KM ALT 

PERSONNEL 

PM - J.M. THOLE 
PS - T.L. AGGSON 


EPOCH DATE- («8/22/68 
INCLINATION- 29.04 DEG 
APOAPSIS- 726. KH ALT 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

ATS 4 (Applications Technology Satellite) was a 
gravlty-gradient-stabllized spacecraft designed to (1) test new 
concepts In spacecraft design* propulsion* and stabilization* 
(2) take high-quality cloudcover pictures* (3) provide In situ 
measurements of the aerospace environment* and (4) test 
Improved communication systems while in an earth-synchronous 
orbit. The cyllndrlcally-shapcd spacecraft measured 142 cm In 
diameter and 183 cm in length. The spacecraft structura 
consisted primarily of a corrugated thrust tube with 
honeycombed bulkheads stcured to each end. Equipment 
components and payload wart externally mounted on the outer 
surface of the thrust tuba as well as on a structure that slid 
into the interior of the thrust tube. Electric power was 
provided by two tolar arrays mounted on cither end of tha 
spacecraft's outer shell and by two rtchargeabla nickel-cadmium 
batteries. Extending radially outward from the side of the 
spacecraft were four 28.2-m-long adiustable gravity-gradient 
booms. The spacecraft talcmatry system con^^lstcd of four 2.1-H 
transmitters* (two at 156.47 MHz and two at 157. 5S HHz)* in 
addition to a microwavt communications experiment. The second 
stage of the launch vchiclt failed to ignite* and the planned 
synchronous orbit was not achieved. Tht spacecraft and its 
Centaur booster rocket were left attached together in a parking 
orbit* In split of an anomalistic attltuda* some of the 
experlmentt did perform successfully bafore tha satellite and 
its attached booster reentered the earth's atmosphere on 
October 17* 1968. The primary objective of inserting a 
gravity-gradlcnt-stablllzcd spacecraft into a geosynchronous 
orbit was not sccempllshed. 
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AXS 4. MOODY 

INVEST I GAT lOM NAME- IMAGE ORTH I CON (DAY/NIGHT) CAMERA 

NSSDC ID- 68- 048A-03 INVESTIGATIVE PROGRAM 

CODE EC 

INVESTIGATION DISCIPLlNEtSI 
METEOROLOGY 

PERSONNEL 

PI - J.-C. MOODY NASA-GSFC 

BRIEF DESCRIPTION 

The ATS 4 Image orthicoh (day/night) camera was designed 
to determine the feasibility of simultaneous dsy/nlsht Imaging 
of cloudcover patterns from an earth-synchronous spacecraft. 
The camera* whose optical axis was oriented perpendicular to 
the spacecraft's spin axis* viewed the earth through a special 
aperture in the spacecraft's side. Camera optics consisted of 
a two-axis steerable primary mirror* an objective lens* a beam 
splitter* a photomultiplier tube Ipmtl* a mechanical sun shade* 
two variable density filter wheels* and a 5.08-cm-dlameter 
orthicon tube. The two density filters operated in conjunction 
with the pmt to automatically regulate the amount of light 
striking the highly light-sensitive orthicon tube. The sun 
shade was also controlled by the pmt and protected the image 
orthicon camera from accidentally pointing the optics toward 
the sun. The optics were steerable by ground command. Steps 
of 0.1 deg through an angle of plus or minus 11.2 deg In both 
pitch and roll were possible. Thus the camera could track 
areas of meteorological Interest* knowing the spacecraft 
altitude and location of the desired viewing area. The camera 
had a 5-deg fleld-of-vlew. which corresponded to an earth 
coverage of approximately 1700 sd km* with a horizontal 
resolution of better than 4 km at nadir. Full earth coverage 
could be achieved by taking a series of overlapping pictures. 
The data were to be transmitted (60 kHz) in near real time. 
ATS 4 failed to achieve its planned geosynchronous orbit. The 
booster rocket remained attached to the spacecraft and hindered 
attitude control. Due to the spacecraft's anomalistic 
attitude* no pictures were obtained although telemetry did 
indicate that the system was working. 


Trans, on Aerosp. Electron. Syst.* v. AES-11* n. 6* November* 
1975, and also the "ATS-6 Final Engineering Performance 
Report*" NASAv RP-1O80, Wash.* D.C.* November, 1981 (TRF 
B3J477), 

ATS 6. SHENK 

INVESTIGATION NAME- GEOSYNCHRONOUS VERY HIGH RESOLUTION 
RADIOMETER (GVHRR) 


NSSDC ID- 74-03 9A-08 


PERSONNEL 

PI - N.E. SHENK 
01 - A.W. MCCULLOCH 
01 - I.L. GOLDBERG 

BRIEF DESCRIPTION 

The Geosynchronous Very High Resolution Radiometer 
(GVHRR) experiment provided both day and night cloudcover data 
for determining cloud motions, tropical and extratroplcal storm 
life cycles* and mesoscale phenomena. They were also used for 
cloud climatology studies. The GVHRR had one infrared channel 
tlO.5 to 12. S micrometers) and one visible channel (0.5S tc 
0.75 micrometers). The Instantaneous field of view was 3.0E-4 

rad for the infrared channel (10.8-km resolution at 

subsatellite point) and K5E-4 rad for the visible channel 
(5*4-km resolution at subsaielllte point). The dynamic range 
for the infrared channel was from 0 to 340 deg K and 1 to 1005s 
albedo for the visible channel. The infrared channel had a 
noise equivalent temperature difference of 1.5 deg K at 200 deg 
K and 0 5 deg K at 300 deg K. Data from this experiment were 

used to determine surface temperatures and horizontal wind 

vectors based on cloud motions derived from sequential Images 
formed by both channels of the GVHRR. The experiment became 
inoperable on August 15* 1974. For further details see Shenk* 
H. E.* et al.* IEEE Trans, on Aerosp. Electron. Syst.* v. 
AES-11* n. 6* p. 1095* November 1975. 


INVESTIGATIVE PROGRAM 
CODE EC 


INVESTIGATION DISLIPLINE(S) 
METEOROLOGY 


NASA-GSFC 

NASA-GSFC 

NASA-GSFC 


SPACECRAFT COMMON NAME- ATS 6 
ALTERNATE NAMES- PL-71 A * ATS-F 
7318 

NSSDC ID- 74-039A 

LAUNCH DATE- 05/50/74 WEIGHT- 930. KG 

LAUNCH SITE- KENNEDY SPACE CENTER, UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSOR I NG COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT FtRIOD- 1436.3 MIN 
PERIAPSIS- 35763.0 KM ALT 


EPOCH DATE- 05/31/74 
INCLINATION- 1.8 DEG 
APOAPSIS- 35818.0 KM ALT 


PERSONNEL 
PM - C.M. 
*'M - J.M. 
PS - E.A. 


MACKENZIE 
THOLE (NLA) 
WOLFF (NLA) 


NASA-GSFC 

NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

The primary objectives of ATS 6 (Applications Technology 
Satellite) were to erect in orbit a large high-gain steerable 
antenna structure capable of providing a good-quality TV signal 
to a ground-based receiver and to measure and evaluate the 
performance of such an antenna. A secondary objective was to 
demonstrate new concepts on space technology in the areas of 
aircraft control* laser communications* and visual and infrared 
mapping of the carth/atmosphere system. The spacecraft was 
also capable of (1) measuring radio frequency interference in 
shared frequency bands and propagation characteristics of 
millimeter waves* (2) performing spacecraf t-to-spacecraf t 
communication und tracking experiments, and (3) making particle 
and radiation measurements of the geosynchronous environment. 
Configurtid somewhat like an open parasol* the ATS 6 spacecraft 
consisted of four major assemblies: Cl) a 9, 15-m-diameter dish 
antenna* (2) two solar cell paddles mounted at right angles to 
each other on opposite sides of an upper equipment module* (3) 
an earth-viewing equipment module (EVM) connected by a tubular 
mast to the upper equipment module, and (4) an attitude control 
and stabilization system. The EVM* in addition to housing the 
earth-viewing experiments* provided support for the propulsion 
system and tanks, batteries* a multifrequency transponder, and 
the telemetry* command* and thermal control systems. The upper 
equipment module provided a platform for the space-viewing 
experiments, Inertia wheels were the prime means for torquing 
the spacecraft, with both hydrazine and ammonia multijet 
thruster systems Included to provide the necessary torques for 
unloading the wheels. Also Included was a small environment 
measurement package containing a HAG and scvtral particle 
experiments. The satellite was turned off on June SO* 1979 and 
boosted into a higher orbit. For detailed descriptions of the 
spacecraft and of the Individual experiments* tee the IEEE 
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BHASKARA PROGRAM 


Bhaskara is an experimental remote sensing program conducted by India. Two spacecraft have 
been launched from a U.S.S.R. launch vehicle into a 525-km, near-circular orbit, one in June 
1979, and the other in November 1981. Designated as part of India's Satellite-for-Earth- 
Observation (SEO) Program, each of the two Bhaskaras carried two black-and-white television 
cameras and a passive microwave radiometer. The cameras provided high-resolution (1 km) 
images of cloud/earth surface during daydme passes over India. The applications of TV images are 
meteorology and land mapping for forests, water bodies, and earth physiography; namely, 
mountain ranges and river basins with vmious degrees of vegetation. The radiometer provided 
data on sea surface temperatures, sea surface winds, and atmospheric water vapor and liquid water 
contents for passes over the Arabian Sea and the Bay of Bengal. 

Some engineering experiments, as well as a data collection system to collect meteorological data 
from remotely located platforms, were also aboard the spacecraft. Each spacecraft was designed 
for a 2-year lifetime, and the performance of Bhaskara 2 was better than expected. 
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SPONSORING COUNTRY/AGENCy 
INDIA 


SPACECRAFT COMMON NAME- BHASKARA 
ALTERNATE NAMES- 3E0» 11392 

NSSDC ID- 79-051A 

LAUNCH DATE- 06/07/79 WEIGHT- KG 

LAUNCH SITE- KAPUSTIN YAR» U.S.S.R, 

LAUNCH VEHICLE- INTRCOS 

SPONSORING COUNTRY/AGENCY 

INDIA ISRO 

U.S.S.R. INTERCOS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.2 MIN 
PERIAPSIS- 512. KM ALT 

PERSONNEL 

PD - K. KASTURIRANGAN 

PS - D.P.N.CALLA 
PS - G. JOSEPH 

BRIEF DESCRIPTION 

Bhaskari was the second Indian satellite (the first was 

Aryabhata with 3 nonmeteoroloslcal experiments). It was 

launched as part of the satelllte-for-earth-observatlons (SEO) 
prosram* and was placed In orbit by Soviet vehicle launched 
from a Cosmodrome in the U.S.S.R. The main objectives were to 
conduct earth observation experiments for applications related 
to hydrolosvt forestry, and geology uslns ■ two-band TV camera 
system. and to conduct ocean-surface studies uslns a 
two-frequency satellite microwave *‘adlomete>- (SAMIR) system. 
Secondary objectives were to test cnslneerlns and data 
processing systems, to collect llmlved meteorological data from 
remote platforms, and to conduct scientific Investigations in 
X-ray astronomy. Bhaskara was o 26- faced quasl-spherlcal 
polyhedron. It had a height of 1.66 m. and a diameter of 1.55 
m. Named after the two **Bhaskaracharyas." 

astronomer-mathematicians of ancient India, the satellite was 
formally turned off in March 1981. Information and data are 
available from the Space Application Centre* Ahmcdabad. India. 

BHASKARA. CALLA 

INVESTIGATION NAME- SATELLITE MICROWAVE RADIOMETER (SAMIR) 

NSSDC ID- 79-051A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPL INE(S ) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - O.P.N. CALLA SPACE APPLICATIONS CTR 

BRIEF DESCRIPTION 

7he objectives of this Investigation were to conduct 
studies over the Indian subcontinent and surrounding seas using 
a 19- and 22-GHz microwave radiometric system. Spatial 
resolutions were 150 km for the 19-GHz channel, and 230 km for 
the 22-GHz channel. Swath widths were 300 km ano 230 km. 
respectively* 

BHASKARA. JOSEPH 

INVESTIGATION NAME- TV CAMERA 


EPOCH DATE- 06/07/79 
INCLINATION- 50.7 DEG 
APOAPSIS- 557. KM ALT 


ISRO SATELLITE CENTER 
SPACE APPLICATIONS CTR 
SPACE APPLICATIONS CTR 


NSSDC ID- 79-051 A- 02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - G. JOSEPH SPACE APPLICATIONS CTR 

BRIEF DESCRIPTION 

The objectives of this Investigation were to conduct 
eerth observation studies for applications related to 
hydrology, forestry, end geology using two television cameras 
operating In visible (0.54- to 0.65-«lerometer) end 

near-infrored (0.75- to 0.85-mlerometer) wavelengths. About 
one year of visible Images were collected. 

asaaaaaaaaaKBaaaaKBaaaa««aaa BHASKARA 2BBBi»eBBB8B«BBiiBBBBBiMiBBB 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 95.2 MIN 
PERIAPSIS- 520. KM ALT 

PERSONNEL 

PD - K. KASTURIRANGAN 

PS - D.P.N.CALLA 
PS - G. JOSEPH 


EPOCH DATE- 11/20/81 
INCLINATION- 50.6 DEG 
APOAPSIS- 542. KM ALT 


ISRO SATELLITE CENTER 
SPACE APPLICATIONS CTR 
SPACE APPLICATIONS CTR 


BRIEF DESCRIPTION 

Bhaskara 2 was Isunched as part of India's 
Satellite-for-Earth-Observations (SEO) program. It was placed 
In orbit by a Soviet vehicle launched from a Cosmodrome in the 
U.S.S.R. The main objectives were to conduct earth observation 
experiments for applications related to hydrology, forestry, 
and geology using a two-TV-camera system, and to conduct 
ocean-surface studies using a three-frequency satellite 
microwave radiometer (SAMIR) system. Secondary objectives were 
to test engineering and data processing systems, and to collect 
limited meteorological data from remote platforms. Bhaskara 2 
was a 26-faccd quasl-spherlcal polyhedron. It had a height of 
1.66 m. end a diameter of 1.55 m. The satellite was named 
after the two “Bhaskaracharyas." astronomer-mathematicians of 
ancient Indie. Information and data are available from the 
Space Application Centre. Ahmedabad. India. 

BHASKARA 2. CALLA 


INVESTIGATION NAME- SATELLITE MICROWAVE RADIOMETER (SAMIR) 


NSSDC ID- 81-115A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
OCEANOGRAPHY 

PERSONNEL 

PI - D.P.N.CALLA SPACE APPLICATIONS CTR 

BRIEF DESCRIPTION 

The objectives of this Investigation were to conduct 
studies over the Indian subcontinent and surrounding seas using 
a 19. 35-. 22.235-. and 31.0-GHz microwave radioffltt’‘lc system 

Tre system monitored the changes In microwave radiation from 
the sea surface, yielding Information on the sea state and the 
sea surface temperature. 


BHASKARA 2. JOSEPH- 


INVESTIGATION NAME- DUAL TV CAMERA 

NSSDC ID- 81-115A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - 0. JOSEPH SPACE APPLICATIONS CTR 

BRIEF DESCRIPTION 

The objectives of this Investigation were to conduct 
earth observation studies for applications related to 
hydrology, forestry* and geology using two television cameras 
operating in visible (0.54- to 0.66-mlcrometer ) and 

near-lnfrarcd (0.75- to 0 .85-mlcrome ter ) wavelengths. Each 
picture frame had an area of 325 x $25 km* with a resolution of 
1 km. Thousands of Images were collected In both visible and 
Infrared wavelengths. Subsequent to a component malfunction* 
the camera operating in the visible band was shut down about 
two months after leunch. 


SPACECRAFT COMMON NAME- BHASKARA 2 
ALTERNATE NAMES- 12968* SAT. FOR EARTH OBS. 2 
SEO 2 


NSSDC 10- 81-1 15A 

LAUNCH OATF- n/20/81 HEIGHT- 444. KO 

LAUNCH SITE- KAPUSTIN VAR. U.S.S.R. 

LAUNCH VEHICLE- C-1 
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COSMOS SATELLITE PROGRAM 


The Cosmos (or Kosmos) satellite series is a long, continuing series of U.S.S.R. satellites with 
1837 having been successfully launched between March 1962 (Cosmos 1) and April 1987. Tne 
Cosmos name is given to a wide variety of satellite missions and types. Known to have been 
included are military missions, scientific missions, engineering tests, planetary launches that were 
mission failures, and prototypes for navigation, communications, manned flights and extra- 
terrestrial planetary satellites. The great majority of flights have been military missions, but there 
have been a large number of scientific missions. These scientific missions have included 
experiments related to meteorology, aeronomy, ionospheric physics, energetic particles, magnetic 
fields, biology, and nonterrestrial planetary sciences. A number of the Cosmos meteorological 
satellites are known to have been of a reconnaissance type mission with a relatively short lifetime. 
TTieir payloads often included a data capsule that was designed to be physically recovered 
subsequent to its separation from the satellite and reentry through the atmosphere. 

A: least 16 otlier Cosmos .satellites were closely related to the development, early operation, 
testing, and demonstration of a prototype meteorological satellite system (Meteor 1). Cosmos 122 
was the first officially announced meteorological satellite and wa ’ the first U.S.S.P . weather 
satellite to provide data for the conventional weather communications circuits to the U.S. Several 
of the early Cosmos meteorological satellites were prototype operational vehicles for the 
subsequent Meteor 1 system. The orbits and hardware of Cosmos 144 and 156 (and their 
replacements) were planned with orbit precession and imaging field-of-view to receive data from 
half the earth's surface during a 24-h period, thus requiring two satellites to obtain once-per-day 
global observations of cloud cover. Cosmos 149 and 320 included prototype narrow-angle 
scanning telephotoraeters to measure the earth's radiation in the visible and near-IR regions and the 
window regions of 8 to 12, and 10.5 to 1 1.5 micrometers. Cosmos 384 used a microwave 
sensing instrument to obtain information about sea ice under all weather conditions, day or night. 
An increasing emphasis on oceanographic observations continued with the launch of Cosmos 
1076, It was launched on Febmary 12, 1979, to obtain operational information about the world's 
oceans using visible, infrared, and microwave sensor data. 

Table 4 lists Cosmos satellites launched prior to 1976, which had, or were likely to have had, 
payloads useful for meteorological purposes. The first U.S.S.R. operational meteorological 
satellite (Meteor 1-1) is included in the table to provide perspective. Prior to Cosmos 226, most of 
the listed spacecraft usage has been verified as closely related to the development of meteorological 
satellites. After 1976, virtually no information other than orbital characteristics has been found to 
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TABLE 4 

SELECTED COSMOS LAUNCHES* 


NSSDC 

COSMOS 

LAUNCH 

INACTIVE OR 

ORBIT INFORMATION 

REMARKS' 

m 

NUMBER 

DATL 

REENTRY DATE 

a/p 

inc 

d 






(km) 

(dsg) 

(min) 


62-014A 

4 

04-29-62 

04-29-62 

317-285 

65 

91 

A1 

62-033A 

7 

07-28 

08-01 

369-210 

65 

90 

C5 

62-048A 

9 

09-27 

10-01 

358-301 

65 

91 

A1 

63-OlOA 

14 

04-13-63 

08-29-63 

512-265 

49 

92 

B1 

63-011 A 

15 

04-22 

04-27 

371-173 

65 

90 

A1 

63-050A 

23 

12-13 

03-27-64 

613-240 

49 

93 

B1 

64-053A 

44 

08-28-64 


860-618 

65 

100 

C4 

64-055A 

45 

09-13 

09-18 

327-206 

65 

90 

A2 

65-014A 

58 

02-26-65 


659-581 

65 

97 

Cl 

65-029A 

65 

04-17 

04-25-65 

342-210 

65 

90 

A2 

65-083A 

92 

10-16 

10-24 

353-212 

65 

90 

A2 

65-106A 

100 

12-17 


650-650 

65 

98 

Cl 

66-038A 

118 

05-11-66 

— 

640-640 

65 

97 

Cl 

66-054A 

121 

06-17 

06-25-66 

354-210 

73 

90 

A2 

66-057A 

122 

06-25 


625-625 

65 

97 

Cl 


* Launched prior to 1976 and likely to be of importance to meteorological programs 
^ Estimates of satellite weight (kg), dimension in meters (dia. length), and sht^ are coded according to the 
following key (Ref. King-Hele, 1983). 


CODE 

WEIGHT 

DIA-LENGTH 

SHAPE 

A1 

4750 

2.4 - 4.3 

Sphere + cylinder 

A2 

5530 

2.4 - 5.0 

Sphere + cylinder 

A3 

5700 

2.4 - 5.0 

Sphere + cylinder 

A4 

5900 

2.4 - 5.9 

Spheres cylinder 

A5 

6300 

2.4 - 6.5 

Sphere + cylinder 

B1 

400 

1.2 - 2.8 

Ellipsoid 

B2 

400 

1.2 - 1.8 

Ellipsoid 

B3 

300/400 

1.2 - 6.5 

Ellipsoid + annular tail 

B4 

550 

1.5 - 1.8 

Octagonal ellipsoid 

Cl 

2000 

1.5-5 

Cylinder + 2 vanes or panels 

C2 

2200 

1.5-5 


C3 

2500 

1.5-5 


C4 

— 

1-3 


C5 

1440 

2.6 - 3.8 

Cylinder 

D 


1.5 

Spheroid 4- paddles 
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TABLE 4 


SELECTED COSMOS LAUNCHES* (continued) 


NSSDC 

COSMOS 

LAUNCH 

INACTIVE OR 

ORBirn 


[ATION 

REMAl 

m 

imPEB 

DATE 

REENTRY PATE 

ala 

inc 







(km) 

(deg) 

(min) 


67-018A 

144 

02-28-67 

(09-14-82) 

625-625 

81 

97 

Cl 

67-024A 

149 

03-21 

04-07-67 

297-248 

48 

90 

D 

67-039A 

156 

04-27 


630-630 

81 

97 

Cl 

67-102A 

184 

10-25 

— 

635-635 

81 

97 

Cl 

67-104A 

185 

10-27 

01-14-69 

888-522 

64 

99 

D 

68-019A 

206 

03-14-68 


630-630 

81 

97 

Cl 

68-049A 

226 

06-12 

10-07 

650-603 

81 

97 

Cl 

68-060A 

232 

07-16 

07-24-68 

352-202 

65 

90 

A2 

68-080A 

243 

09-23 

10-04 

319-210 

71 

90 

A4 

68-lllA 

258 

12-10 

12-18 

325-210 

65 

90 

A2 

69-029A 

(METEOR 1-1) 

03-26-69 

— 

687-633 

81 

98 

C2 

70-005A 

320 

01-16-70 

02-10-70 

342-240 

49 

90 

D 

70-105A 

384 

12-10 

12-22-70 

314-212 

73 

89 

A4 

70-1 13A 

389 

12-18 

— 

699-655 

81 

98 

C3 

72-020A 

481 

03-25-72 

09-02-72 

540-279 

71 

92 

B2 

72-028A 

485 

04-11 

08-30 

506-28-1 

71 

92 

B1 

72-033A 

487 

04-21 

09-24 

531-278 

71 

92 

B1 

72-048A 

497 

06-30 

11-07 

812-282 

71 

95 

B1 

72-050A 

498 

07-05 

11-25 

511-282 

71 

92 

B2 

72-078A 

523 

10-05 

03-07-73 

507-283 

71 

92 

B2 

72-084A 

526 

10-25 

04-08 

511-282 

71 

92 

B2 

73-004A 

545 

01-24-73 

07-31 

521-279 

71 

92 

B2 

73-020A 

553 

04-12 

11-11 

519-282 

71 

92 

B2 

73-029A 

558 

05-17 

12-22 

526-279 

71 

92 

B2 

73-035A 

562 

06-05 

01-07-74 

510-282 

71 

92 

B2 

73-057A 

580 

08-22 

04-01 

518-283 

71 

92 

B2 

73-091A 

608 

11-20 

07-10 

528-281 

71 

92 

B2 

73-099A 

615 

12-13 

12-17-73 

859-280 

71 

96 

B2 

74-0 lOA 

633 

02-27-74 

10-04-74 

516-280 

71 

92 

B2 

74-047A 

662 

06-26 

— 

838-282 

71 

96 

B2 

74-058A 

668 

07-25 

02-21-75 

519-281 

71 

92 

B2 

74-075A 

686 

09-26 

05-01 

303-208 

71 

92 

B2 

74-076A 

687 

10-11 

02-05-78 

698-286 

74 

94 

B4 

74-091A 

695 

11-20 

07-15-75 

493-283 

71 

92 

B2 

74-106A 

701 

12-27 

01-09-75 

314-170 

71 

89 

A5 

75-002A 

702 

01-17-75 

01-29 

313-205 

71 

90 

A3 

75-006A 

705 

01-28 

11-18-76 

524-281 

71 

92 

B2 

75-026A 

725 

04-08 

01-06 

508-283 

71 

92 

B2 

75-058A 

745 

06-24 

03-12 

540-274 

71 

92 

B2 

75-067A 

750 

07-17 

09-29-77 

830-281 

71 

95 

B2 
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aid in identification of U.S.S.R. Cosmos series satellites that were used for meteorological 
observations. The orbital characteristics are available along with estimates of spacecraft shape and 
weight in King-Hele et al., "The RAE Table of Earth Satellites 1957-1982," Wiley-Interscience. 
Over 60 spacecraft launches between January 1977 and December 1984 were found to have orbital 
characteristics that were similar to the previously launched spacecraft shown in the table. 
Descriptions of a few of these Cosmos spacecraft and experiments are included as typical 
examples. 
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COSHO$ U2I 


SPACECRAFT COMMON COSMOS 122 

AUTCRNATE NAMES- KOSMOS 122. 02254 

NSSDC n>- (5-057A 

LAUNCH DATE- 06/25/45 HEIGHT- KG 

LAL«NCH SITE- TYURATAM (BAIKONUR COSMODROME). U.S.S.R. 
LAUNCH VEHICLE- A-1 


SPONSORING COUNTRV/AGENCY 

U.S.S.R. SAS 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- ^7.12 M*N 
PERIAPSIS- A8S. KM ALT 

PERSONNEL 

PH - UNKNOWN 

PS - UNKNOWN 


EPOCH DATE- 04/25/45 
INCLINATION- 45.14 DEG 
APOAPSIS- 457. KM ALT 


SOVIET ACAD OF SCI 
SOVIET ACAD OF SCI 


BRIEF DESCRIPTION 

Cosmos 122 was the First announced Russian meteoroloslcal 
satellite and the last In a series of prototype meteoroloslcal 
satellites that Included Cosmos 44. 58. ;.00. and 118. It was 
the last meteorological satellite launched from the Tyuratam 
site with an A-1 launch vehicle at a 4S-dcg orbital 
Inclination, and It provided a transition from the prototype 
scries to the Cosmos "Meteor** experimental weather setclllte 
system. Cosmos 122 was orbited to test meteorological 
Instrumentatlcn designed for obtaining Images of cloud cover, 
snow cover, and ice fields on the day and night sides of the 
earth and for measuring fluxes of outgoing radiation reflected 
and radiated by the earth-atmosphere system. The 
Instrumentation consisted of (1) two vldlcon cameras for 
daytime cloudcovcr pictures. (2) a high-resolution scanning XR 
radiometer for nighttime and daytime imaging of the earth and 
clouds* and (3) an array of narrow- and wide-angle radiometers 
covering the O.S- to 3-- 8- to 12"« and 3- to 30-micrometer 
channel for measuring the intensity of radiation reflected from 
the clouds and oceans* the surface temperatures of the earth 
and cloud xOps* and the total flux of thermal energy from the 
earth-atmosphere system into space* respectively. The 
satellite was in the form of a large cylindrical capsule* 5 m 
long and 1.5 m In diameter. Two large solar cell panels of 
three segments each were deployed from opposite sides of the 
cylinder after satellite separation from the launch vehicle. 
The solar panels were rotated to constantly face the sun during 
setclllte daytime by means of a sun sensor controlled drive 
mechanism fitted In the top end of the center body. The 
meteorological Instruments were housed in a hermetically sealed 
compartment located in the lower part of the capsule* while the 
basic satellite servicing systems were contained in a special 
hermetically sealed compartment In the upper part of the 
capsule. Data were transmitted to earth at a frequency of 90 
MHe by means of a steerable high-gain parabolic antenna that 
was attached to the center section of the satellite body by e 
long arm. The satellite was triaxlally stabilized by a series 
of inertial flywheels* driven by electric motors* whose kinetic 
energy was dampened by torques produced by electromagnets 
interacting with the earth*s magnetic field. Cosmos 122 was 
oriented by earth sensors with one of Its axes directed 
earthward along the local vertical* a second oriented along the 
orbital velocity vector, and a third oriented perpendicular to 
the orblta) plane. This orientation ensured that the optical 
axes of the instruments were constantly directed earthward. 
Cosmos 122 ceased operations in late October 1964. 


— COSMOS 122* UNKNOWN- 


INVESTIGATION NAME- DUAL VIDICON CAMERAS 


NSSDC ID- 44-057A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 

PERSONNEL 

PI - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 122 dual vldlcon camera experiment was 
designed to test the capability of Russian weather satellites 
to provide daytime pictures of the earth's cloudcovcr 
distribution* local storms* and «'lobal weather systems for use 
by the Soviet Hydrometeorological Service The 

instrumentation consisted of two identical vldlcon cameras that 
were mounted in the satellite base and were directed toward the 
earth. Each camera viewed a 500- by 500-km area — one to the 
left and the other to the right of nadir — with a resolution 
of 1.25 km at nadir from a satellite altitude of 600 to 700 km. 
The cameras took a one-frame image of the earth's cloud cover 
with slight overlapping of successive frames to provide 
continuous coverage. The cameras switched on automatically any 
time the sun was more than 5 deg above the horizon. Because 
the earth illumination varied so much* automatic sensors 
adjusted the camera apertures to produce high-quality olctures 
under a variety of illumination conditions. The image formed 
by each vidicen tube either was transmitted directly to the 
ground if the satellite was In radio contact with one of two 
ground stetlons or was recorded on magnetic tape for later 
transmission if the satellite was beyond the zone of radio 


coMunlcatlon. Tha TV images received by these ground stations 
were processtd and transmitted to the Hydrometeorological 
Center in Moscow, where they were analyzed and used In various 
forecast and analysis products. The pictures were archived at 
the Hydrometeorological Center. The Cosmos 122 cameras* 
although having 2.5 times the resolution of those carried on 
the ESSA setellltes* could not provide continuous overlapping 
global coverage as do the ESSA cameras owing to the lower orbit 
of the Cosmos 122 satellite (420 km compared tu 1400 km). 
Thus* to close the gaps In coverage* at least two satellites 
were required In the weather satellite system. In addition, 
cloudcovcr mosaics were produced from 10 or more individual 
cloudcover pictures at the Hydrometeorological Center to 
provide a more comprehensive view of global weather systems* 
Some of the Individual pictures and the cloud mosaics wert 
transmitted to various foreign meteorological centers as part 
of an International meteorological data exchange program. The 
United States received some of these pictures at the National 
Environmental Satellite Service (NESS) in Sultland. Haryland* 
via the **cold line** facsimile link with Moscow. Pictures were 
transmitted to NESS from September 11. 1966. through October 
24. 1944. These pictures were archived at NESS for 1 yr and 

then. unless of unusual interest, were discarded. The 
experiment terminated operations In October 1944. 

COSMOS 122. UNKNOWN 

INVESTIGATION NAME- SCANNING HRIR 

NSSDC ID- 44-057A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 122 hlgh-rcsolutlon scanning IR radiometer was 
designed to make measurements of cloud distribution and snow 
and Icr cover on the dayslde and nlghtside of the earth. The 
radiometer measured the outgoing redietion from the 
earth-atmosphere system in the 8- to 12-micrometer atmospheric 
window. Measurements made in this spectral region permitted 
construction of brightness patterns of the thermal relief and 
determination of equivalent radiation temperatures of the 
earth's surface and cloud tops. The instrument was a 
narrow-angle scanning radiometer with an Instantaneous viewing 
angle o5 1.5 by 1.5 deg. It was mounted in the base of the 
satellite in • sealed instrument compartment with its optical 
axis directed along the local vertical and toward nadir. The 
radiometer measured the intensity of the outgoing radiation by 
comparing the earth's radiation flux with the radiation flux 
from space. Each type of radiation entered the radiometer 
through separate windows, which were oriented in mutually 
perpendicular directions. The radiation from the 

earth-atmosphere system fell on a plane scanning mirror that 
was mounted at an angle of 45 deg to the satellite velocity 
vector and scanned through an angle of plus or minus 50 deg 
from nadir. The radiation was reflected from the scanning 
mirror through a stationary modulating disk and filter window 
onto a parabolic mirror that focused the parallel beam through 
a movable modulating disk onto a thermistor bolometer. The 
stationary and movable modulating disks provided the channel 
switching* sending first the earth-atmosphere radiation and 
then the space radiation to the parabolic mirror and finally to 
the bolometer. The bolometer converted the radiant flux into 
variable electric voltages (0 to 6 V) whose frequency was equal 
to the modulator frequency and whose magnitudes were 
proportional to the differences in the radiant flux intensities 
between earth and space developed at the bolometer output. 
During the movement of the scanning mirror through a plus or 
minus 40-deg sector* line scanning (40 llnes/mln) of the target 
•rea was accomplished in a plane normal to the orbital plane 
using a forward and back path* while scanning along the flight 
path was provided by the relative motion of the satellite with 
respect to the earth. In each scan* with the indicated viewing 
end scanning angles from the satellite’s orbital altitude* the 
radiometer recorded the mean radiation intensities from a band 
about 1100 km wide with a resolution of about 15 km at nadir to 
about 24 to 27 km at the edges. The radiometer was capable of 
measuring radiation temperatures within 2 to 3 deg for 
temperatures above 273 deg K and within 7 to 8 deg for 
temperatures below 273 deg K. The video signals were amplified 
and sent either to the satellite memory unit for later 
transmission or to the radlotelcmetry unit for direct 
transmission to earth* depending on whether the satellite was 
beyond or within the zone of radio communication with a ground 
receiving station* respectively, ground receivers recorded 

the transmitted data in digital form on magnetic tape and 
simultaneously on 80-mm photographic film In the form of a 
brightness image of the thermal relief of the earth-atmosphere 
fystem. The data on magnetic tape were processed by computer 
at the Soviet Hydrometeorological Center and were used to 
produce a digital map of the equivalent radiation temperature 
field with a superposed geographic grid. Tha photographic film 
was developed and processed into an IR picture also with a 
superposed grid. The pictures were archived at the 

Hydrometeorological Center. Some of these pictures were 
transmitted to various foreign meteorological centers as part 
of an international meteorological data exchange program. The 
United States received these pictures at the National 

Environmental Satellite Service (NESS), Sultland* Maryland* via 
tha "cold line" facsimile link with Moscow. Pictures were 
transmitted to NESS from mid-September until late October i964. 
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Thtse IR pictures were kept at NESS for lyr and then* unless of 
unusual Interest, were discarded. The expcrlacnt teralnated 
operations In October 1906. 

COSMOS 122. UNKNOWN 

INVESTIGATION NAME- ACTlNOMETRIC INSTRUMENT 

NSSDC ID- 06-057A-OS INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINEISI 

per:>onnel 

PI - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 122 actlnometrlc experiment was deslsnfd to 
measure (1) the outoolns lonjwavc radiation (3 to 50 
ailcromcters) from the earth-atmosphere system* (2) the out^olns 
near UV. visible* and near IR solar radiation (0.3 to 3 
micrometers) reflected and backscattered by the 
earth-atmosphere system* and (3) the effective radiation 

temperature of the carth*s surface and cloud tops (8 to 12 
micrometers). The Instrumentation consisted of four 
radiometers: a oalr of scannlns. narrow-ansle* two-channel 

radiometers and a pair of nonscannlns* wide-angle* two-channel 
radiometers. The narrow-angle (4 by 5 deg field of view (FOV)) 
radiometers measured radiation In all three spectral bands* 
while the wide-angle (136 to 140 deg FOVl radiometers operated 
only In the 0.3- to 3- and 3- to 30-mlcrometer bands. In the 
narrow-angle radiometer* the 0.3- to 3-mlcrometer band was 
measured In one channel and the 8- to 12- and 3- to 

30-mlcrometer bands were combined In the second channel. In 

the second channel, the two bands were separated by the 

exchange of corresponding filters as the radiometer scanned In 
alternate directions. The earth radiation entered the 
narrow-angle radiometer through a cylindrical fairing (KRS-5 
crystal) and fell onto a conical scanning mirror. .he 

radiation was reflected from the mirror through a thrce-lobed 
rotating mirror chopper that modulated the radiation flux at a 
frequency of 80 Kz. The chopper alternately reflected earth 
radiation and space radiation* which entered through a separate 
KRS-5 crystal window* onto one of three openings In a color 
filter wheel — one filter for each spectral band. The 
particular spectral band that was passed through then fell on 
an .^f-axls parabolic mirror that focused the radiation flux 
ont' a bolometrlc receiver. Periodic calibration was made when 
the scanning mirror moved to a 90-deg angle from nadir with 
simultaneous turning on and viewing of a silicon standard lamp. 
The 0.3- to 3-micrometer channel did not use the two-beam 
system or filter switching. The output from the modulated flow 
of radiation on the bolometer was amplified* rectified, 
filtered, and fed into the radio-telemetry system over eight 
channels. The wide-angle radiometers had identical optical 
systems for both channels. The earth radiation entered the 
radiometer through a hemispherical shell composed of quartz or 
KRS-5 crystal with a coating that deter.ftlned the passband. The 
radiation was than modulated with a frequency of 64 Hz and fall 
on a bolometrlc receiver. As In the narrow-angle radiometers* 
th«r bolometer output was processed and fed Into the 
radio-telemetry system. The wide-angle radiometer was 
standardized simultaneously with the narrow-angle radiometers 
by the Input of a standard 64-Hz calibrating frequency into the 
amplification circuit. The relative rms measuring error for 
both types of radiometers was about 0.5K. To provide a backup 
capability, one wide-angle and one narrow-angle radiometer were 
held in reserve and could have been activated on command from 
the ground. The orientation of the Cosmos 122 satellite 
Insured that the primary optical axes of the radiometers were 
oriented vertically downward toward nadir. The survey of the 
earth's surface by both radiometers was carried out by the 
motion of the satellite relative to the earth. In addition* 
the narrow-angle radiometer scanned 66 deg to cither side cf 
nadir in a plane normal to the orbital plane by rocking the 
scanning mirror about the optical axis. The radiometers 
covered a strip about 2500 km wide on the earth's surface and 
had a ground resolution of 50 km at nadir. The data were 
reduced at the ground stations and were transmitted in binary 
form to the Hydrometeorological Center In Moscow* where they 
were recorded In digital form on magnetic tape and were used to 
produce various analysis products such as earth-atmosphere 
albedo charts end radiation temperature maps. The data were 
archived at the Hydrometeorological Center. Soma of these 
charts were transmitted In graphical form to various foralgn 
meteorological centers* including the National Environmental 
Setclllte Service (NESS). Sultland* Maryland. These 

actlnometrlc charts were received at NESS via the "cold line" 
facsimile link with Moscow from mid-August 1966 until lete 
October 1966. The charts were microfilmed and archived et the 
National Climatic Data Center (NCOC). Asheville. North 

Carolina. The txperiment terminated operations in October 
1966. 

COSMOS 


SPACECRAFT COMMON NAME- COSMOS 149 
ALTERNATE NAMES- KOSNOS 149. 02714 


NSSDC ID- 6 7- 024 A 


LAUNCH DATE- 03/21/67 HEIGHT- 300. KG 

LAUNCH SITE- KAPUSTIN VAR. U.S.S.R. 

LAUNCH VEHICLE- B-1 

SPONSORING COUNTRY/AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 89.76 HIN 
PERI APSIS- 243. KM ALT 

PERSONNEL 

PH - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

Cosmos 149 wis the thirteenth Russian experimental 

meteorological satellite* the third announced meteorological 
satellite* and tne third launched from the Kapustin Yar site. 
The satellite* which was basically an orbiting optical station 
and equipped with (1) two medium-resolution* narrow-angl ? . 
three-channel scanning telephotometers operating in the visible 
spectral region to determine the statistical values uf cloud 
fields and surface formations. cloudtop heights* and 

atmospheric water vapor content* (2) a hlgh-resolutlon* 

narrow-angle* IR radiometer operating in the 8- to 
12-mlcroneter window to determine surface and cloudtop 
temperatures* (3) a pair of three-channel, wide-angle 
radiometers to determine the radiative balance of the 

earth-atmosphere system, and (4) a television camera system to 
provide cloudcover pictures for correlation with the radiation 
data. Ihe satellite was In the form of a domed cylinder with 
an annular base and was 6.5 m long and 1-2 m in diameter. 
Mounted in the top of the domed nose section of the spacecraft 
was one of the tclephotometcrs* which scanned In a plane 
perpendicular to the flight path. The other telephotometer was 
mounted on the left side of the cylindrical center section and 
scanned along the flight path. The television system was 
housed In the side of the domed nose section* and Its optical 
axis was directed parallel to nadir. The radiation balance 
sensor units were attached to booms that telescoped out from 
the lower and upper sides of the satellite base. The lower 
sensor unit faced nadir* and the upper one viewed In the zenith 
direction. Also attached to the base* by means of four long 
bars, was an annular dynamic air stabilizer. This was the 
first time such an aerogyroscoplc system had been employed for 
satellite stabilization* and it was capable of providing an 
orientation In space with an error less than 5 deg relative to 
the three coordinate axes. Tne satellite's orientation was 
also regulated with rather high accuracy from the measurements 
made by the scientific Instruments themsclvts. The orientation 
and stabilization systems made It possible to relate data to 
geographical location with an accuracy of 10 to 15 km at nadir. 
All the instruments operated In either of two modes: (1) the 
"continuous cycle mode" or (2) the "dzta storing mode." The 
satellite Instrumentation Included a programming and timing 
device for controlling the various units and the telemetry 
system In both the data storage mode and the continuous cycle 
mode. The satellite transmitted data at 90 MHz via an antenna 

mounted on the upper side of the satellite base. The 
temperatures of the various Instruments were monitored by 
resistance thermometers, and the data were used to regulate the 
temperature and to adjust the results of the basic 

measurements. In general* the equipment worked as planned. 
However* problems with the stabilization system developed 
during the early part of the flight. This resulted In 
satellite roll about the longitudinal axis and. consequently* 
the amount of data acquired was relatively limited. Cosmos 149 
reentered the earth's atmosphere on April 7* 1967. after 17 
days in orbit. 

COSMOS 149* FARAPAMOVA 


EPOCH DATE- 03/23/67 
INCLINATION- 48.40 DEG 
APOAPSIS- 285. KH ALT 


SOVIET ACAD OF SCI 
SOVIET ACAD OF SCI 


INVESTIGATION NAME- THREE-CHANNEL WIDE-ANGLE RADIOMETERS 


NSSDC ID- 67- 024 A- 03 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DI$CIPLtN£(S) 


PERSONNEL 
PI - G.P, 
01 - B.P. 
01 - E.F. 
01 - A.l. 


FARAPANOVA 

KOZVREV 

KLIMCHUK 

PASHKOV 


SAS- IP A 
SAS-IPA 
SAS- I PA 
SAS-IPA 


BRIEF DESCRIPTION 

The Cosmos 149 three-channel* wide-angle redlometer 
experiment was designed to determine the global distribution of 
the balance between incoming soler radiation and outgoing 
terrestrial and reflected solar radiation. The Instrumentation 
consisted of two three-channel wide-angle (180 deg) radiometers 
that were placed in special containers to provide optical and 
thermal Isolation from the eatclllte. They were mounted on 
telescoping booms that axtended from opposite sides of the 
satellite base* with one directed toward the zenith end the 
other toward nadir. Etch radiometer contained three radiation 
thermocouples* which measured the total radiation flux in the 
ahortwave (0*3 to 3 micrometers)* near-lR (0.8 to 3 
micrometers)* and longwave (5 to 30 micrometers) spectral 
bands. Each radiation thermocouple* In turn* consisted of a 
xenon-filled balloon that was covered by a hemispherical 
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filter, with • rsdlitlon rtctlvln^ area and the ther»opllea 
■ounted below on a lead bate. The filters deteralned the 
possband for each channel! a UV~9lats filter for the shortwave 
channel, a no. 5 IR-slass filter for the near~lR channel, and a 
no. S crystal filter for the lonawave channel. The radiation 
recelvlns area was divided Into the inner and outer areas. The 
Inner area was disc-shaped* was coated with black and white 
paint, and was attached to the hot theraoplle junctions. The 
outer area was annular, was also coated with black and white 

paint, but was attached to the cold theraioplle junctions. 

hlatlnuB resistance theraoaeters were located near the cold 
junctions and healsphcrlcal filters to aonitor their 
teaperatures. The earth-oriented radloacter acasured solar 
radiation In the lonswave and shortwave channels and space 
radiation or channel noise in the near-IR channel. The 
earth-oriented unit, however, did not reaaln in the planned 
orientation. Instead, the optical axes of the radloaeters were 
directed at an ansla to the horlron and aeasured the sun of 

fluxes froa both the satellite body and the earth. During the 

Initial phase of the flight, when the satellite was operated In 
an oriented state, the solar flux aeasureaents were used to 
estlaate the efficiency and reliability of the data froa the 
earth-oriented radiometer and to detcralne the satellite 
orientation with respect to the sun. After satellite roll had 
developed and the orientation system was disconnected, however, 
the zenith-oriented radiometer received radiation from zenith 
to nadir during one rotation of the satellite and measured the 
relectcd solar. Incident solar, outgoing terrestrial thermal* 
and space radiation. The sensitivity of the shortwave and 
longwave channels in this radiometer decreased gradually by 
during the first 10 days of the mission. The radiometer 
resolution was such that at nadir the radiometer everaged the 
radiation being emitted from a circular area of 100 km radius. 
In the continuous cycle (direct transmission) mode, data wert 
obtained over a d-s observing period with continuous 
repetitions, while In the memory (delayed transmission) mode 
the observing period was 8 s long with a S-nln pause. Owing to 
the problem of satellite rotation, the volume of data acquired 
was small but was considered to be quite reliable. Results 
Indicated that the radiation balance during daytime for optimal 
solar elevations varied in the range 0.5 to 0.7 cal/sq cm-mln. 
A similar experiment was flown on Cosmos 320. 

COSMOS 149. CORODETSKIY 

INVESTIGATION NAME- NARROW-ANGLE IR RADIOMETER 


NSSDC 10- 67-024A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 


PERSONNEL 

PI - A.K. GORODETSKIY 
01 - M.S. MALKEVICH 
01 - E.F. KLIMCHUK 


SAS-IPA 

SAS-IPA 

SAS-IPA 


BRIEF DESCRIPTION 

The Cosmos 1<9 narrow-angle IR radiometer experiment was 
designed to determine surface and cloudtop temperatures by 
measuring the outgoing radiation In the 8- to 12-mlcrometer 
window. The Instrumentation consisted of a hlgh-resolutlon* 
narrow-angle, nonscanning IR radiometer with a 2- by <-deg 
field of view. The radiometer was mounted with its optical 
axis directed along the local vertical when the satellite 
assumed Its normal orientation. The radiometer scanned the 
earth owing to the progression of the satellite along its 
orbital path. The main components of the radiometer were (1] a 
parabolic mirror with a 30-mm focal length. (2) a chopper. (5) 
an Interference filter. (4) a 1- by 4-mm bolometer platform. 
(5) a thermistor, and (6) blinds. Radiation from earth and 
space entering the radiometer was combined by the mirror, 
modulated by the chopper, passed through the interference 
filter, and focused on the bolometer. The signal was amplified 
and sent either to the telemetry system for direct transmission 
or to a recording device. A thermistor was mounted on the 
radiometer easing to determine the Instrument temperature, 
which allowed the data to be corrected based on the temperature 
dependence of the redlometer sensitivity. Blinds with a set of 
diaphragms in front of the lenses were used to reduce the 
effect of lateral exposure. In the continuous cycle mode, the 
radiometer had a 4-sec cycle observing period with continuous 
repetitions, while in the memory mode the observation Interval 
was 8 t with a 3-mln pause. During the latter part of the 
flight, the stability of the instrument zero level was tested 
as the satellite rotated about Its longitudinal axis. When the 
optical axis of the radiometer was in the plane of the local 
horizon, radiation from space reached both inputs end was used 
as a zero reference signal in most of the measurements. The 
Instrument zero was stable and remained at Its calibration 
value. Laboratory calibration Indicated that the radiometer 
was capable of measuring radiation temperatures with an error 
of no more than 1 deg for 250 to 520 deg K and 2 to 3 dag for 
200 to 250 deg K. The rother high spatial resolution of the 
radiometer (10 to 15 km at nadir) made It possible to observe 
the details of the thermal structure of the cloud cover and to 
estlmote the problems involved In determining the temperature 
of the underlying surface. This high accuracy also made It 
possible to determine the contribution of the aerosol component 
to the transformation of the thermal radiation emitted from the 
earth* a surface and the lower layer of the atmosphere. The 
radiometer worked as planned. However, after a few days In 
orbit, problems with the setelllte stablllzetlon caused the 
aatellite to roll about Its longitudinal axle and limited* the 
amount of useful data acquired. 


COSMOS 149. MALKEVICH 

INVESTIOATION NAME- THREE-CHANNEL NARRON-ANGLE 
TELEPHOTOMETERS 


NSSDC IP- 47-024 A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 


PERSONNEL 

PI - M.S. MALKEVICH 
01 - V.I. SYACHINOV 
01 - L.G. ISTOMINA 


SAS-IPA 

SAS-IPA 

SAS-IPA 


BRIEF DESCRIPTION 

The Cosmos 149 three-channel, narrow-angle telephotometcr 
experiment was designed primarily to measure quantitatively the 
angular, spatial, and spectral parameters of the structure of 
cloud fields* aerosols, and the underlying surface that 
determine the radiation field of the eerth. Secondary goals 
were to measure reflected solar radiation in various sections 
of the spectrum In order to determine cloudtop heights and to 
test the feasibility of determining the mass of atmospheric 
water vapor from measurements in the 0.72-mlcrometer water 
vapor absorption band. The Instrumentation consisted of two 
three-channel, medium-resolution telephotometers that scanned 
In two mutually orthogonal planes and produced two photometric 
profiles of the earth's brightness field in narrow intervals of 
the visible spectral region. They both operated in the 
intensity range of 0,5 to 70 mW/sq cm-stcr-mlcrometer » and each 
had a 3-deg field of view. The first telephotometer (TF-3A) 
wes mounted on top of the nose s-?ctlon of the satellite and 
scanned perpendicular to the flight trajectory. It measured 
the Intensity of reflected solar radiation in narrow bands 
centered at 0.34. 0.47. and 0.74 micrometer. The second 
telephotometcr (TF-3B) was mounted on the left side of the 
cylindrical center section and scanned along the flight 
trajectory. It measured the Intensity of reflected solar 
radiation In the absorption bands of water vapor (0.76 
micrometer) and molecular oxygen (0.75 micrometer) and In the 
comparison band of 0.74 micrometer. Radiation first entered 
the telephotometcr through a synthetic quartz protective cap. 
was reflected from a plane scanning mirror that scanned in a 
circular motion, and passed through a protective tubular 
diaphragm consisting of 1400 blackened tubes 50 mm long and 
with a 6-mm Inner diameter. The radiation then passed through 
one of three Interference filters on to one of four openings In 
a rotating programming disk. The programming disk performed 
four successive operations during the measurement eyelet (1) It 
allowed each channel to record Its own zero level. (2) It 
opened the aperture for low light flux measurements from earth, 
space, sun. and satellite stabilizer. (3) it allowed the 
viewing of a brightness standard for sensitivity calibration, 
and (4) It Inserted a neutral attenuation filter for comparison 
measurements of the radiation fluxes. The radiation fluxes 
that were passed through the programming disk aperture fell on 
one of three photomultipliers, whose outputs were amplified and 
went either to the telemetry system for direct transmission or 
to a recording device. Each cycle of measurement began with 
the scanning mirror positioned so that the optical axes of the 
three channels deviated from the zenith by 15 deg. The cycle 
consisted of two full revolutions of the scanning mirror and 
lasted 3.6 s. Complete cycles were repeated continuously when 
the experiment was in tha direct transmission mode; while in 
the memory mode, the cycles were separated by 5-mln Intervals. 
Each cycle provided 100 individual measurements of radiation at 
maximum sensitivity and 100 comparison measurements made with 
the neutral attenuating filter. After the first few cycles on 
the first orbit. the absolute sensitivity of the 
telephotometcrs fell off and their zero levels began to vary. 
The decline In sensitivity for TF-3A was caused by a flash of 
sunlight overloading the photomultiplier, particularly in the 
0.74-micrometer channel. By the third orbit, the sensitivities 
were so degraded that reference signals were no longer recorded 
and data on terrestrial brightness were not reliable. All 
three channels of TF-3B. however, produced terrestrial 
brightness profiles throughout the life of the experiment, 
despite considerable variation (up to 30%) In the absolute 
sensitivity. The error in the measurement of absolute 
terrestrial brightness for these channels Plus the 0.34- and 
0. 74-mi cromatar channels of TF-3A for characteristic 
Intensities was less than SX and no mort than 2% for weak 
signals. The cross sections of the scanning bands at nadir 
from an avtragt satellite altitude of 265 km were about 20 km 
wide and 30 km apart. When the optical axis of the Instrument 
was shlfttd from nadir through an angle of more than 30 deg* 
tha areas of succasslva scans ovarlapped and independent 
Information was obtalnad. The ground resolution of the 
telephotometers was 10 to 15 km at nadir. Problems with the 
satellite orientation and stabilization systtms further limited 
the amount of useful data obtained. A similar experiment was 
flown on Cosmos 320. 


COSMOS 149. UNKNOWN- 


INVESTIGATION NAME- TV CAMERA SYSTEM 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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NSSDC XD- 67-024A>04 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - IMKNONN SAS-IPA 

BRIEF DESCRIPTION 

The Cosmos U9 TV camera sysfen provided cloudcover and 
earth pictures for use In analysis of the various measured 
quantities of the radiation field of the earth-atmosphere 
system obtained by the other three experiments (i.e.# a 
three-channel tclephotometer and a narrow-anslc and a 

wide-angle IR radiometer). The cameraf which was mounted in 
the lower side of the domed nose secilont had its optical axis 
directed along nadir and produced television pictures with a 
SO-deg field of view at nadir. At the same time* the camera 
gave a picture of the transition zone between the earth's 
atmosphere and space in four directions. This allowed visual 
control of the satellite's orientation. The system worked es 
planned. However* spacecraft stabilization problems limited 
the amount of useful data being collected. 

COSMOS 


SPACECRAFT COMMON NAME- COSMOS 156 
ALTERNATE NAMES- KOSMOS 156. 02762 

NSSDC ID- 67>059A 

LAUNCH DATE- 0 ^/ 27/^7 
LAUNCH SITE- PLESETSK. U.S.S.R. 

LAUNCH VEHICLE- A-1 

SPONSORING COUNTRY/AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 96.96 KIN 
PERI APSIS- 593. KM ALT 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

Cosmos 156 was the fourth announced Russian 
meteorological satellite and the second interim operational 
weather satellite in the experimental "Meteor" system. It was 
also the second launch of a seml-operatlonal weather satellite 
from the Plesetsk site into a near-polar* near-circular orbit. 
Unlike the U.S. Heather satellites* however* the orbit was 
prograde (not sun-synchronous) because* as a result of 
geographic limitations* a retrograde orbit was not possible. 
Cosmos 156 was orbited to test* in a seml-operational mode* 
meteorological instruments designed for obtaining Images of 
cloud cover* snow cover* and Ice fields on the day and night 
sides of the earth and for measuring fluxes of outgoing 
radiation reflected and radiated by the varth-atmosphere 
system. This instrumentation consisted of (1) two vldlcon 
cameras for daytime cloudcover pictures* (2) a high-resolution 
scanning IR radiometer for nighttime and daytime imaging of the 
earth and clouds* and (5) an array of narrow- and wide-angle 
radiometers covering the 0.3- to 3-* 8- to 12-* and 5- to 
30-micrometer channels for measuring the intensity of radiation 
reflected from the clouds and oceans* the surface temperatures 
of the earth and cloud tops* and the total flux of thermal 
energy from the earth-atmosphere system into space* 
respectively. The satellite was in the form of a large 
cylindrical capsule* 5 m long and 1.5 m in diameter. Two large 
solar cell panels of four segments each were deployed from 

opposite sides of the cylinder after satellite separation from 
the launch vehicle. The solar panels were rotated to 

constantly face the sun during satellite daytime by means of a 
sun-sensor-controlled drive mechanism fitted in the top end of 
the center body. The meteorological Instruments* a 

magnetometer* <65-HHz radio antennas* and orbital control 

devices were housed In a hermetically sealed cylinder located 
on the earthward-facing end of the cylindrical satellite body. 
The satellite was triaxially stabilized by a series of inertial 
flywheels* driven by electric motors* whose kinetic energy was 
dampened by torques produced by electromagnets interacting with 
the earth's magnetic field. Cosmos 156 was oriented by earth 
sensors with one of its axes directed earthward along the local 
vertical* a second oriented along the orbital velocity vector* 
and a third oriented perpendicular to the orbital plane. This 
orientation ensured that the optical axes of the instruments 
were constantly directed vertically earthward along the nadir. 
Hhen two of the **Meteor** system satellites were in operation at 
the same time in near-polar orbits and with suitable 
differences in the longitudes of the ascending nodes* data 
could be received from one-half the earth's surface In a 2<-h 
period. Xt is believed that the satellite ended operations in 
late August 1967* as indicated by the termination of data 
transmission to the United States via the "cold lint** facsimile 
link with Moscow. 


HEIGHT- KG 


EPOCH DATE- 06/28/67 
INCLINATION- 81.17 DEG 
APOAPSIS- 655. KM ALT 


SOVIET ACAD OF SCI 
SOVIET ACAD OF SCI 


COSMOS 156* UNKNOWN 

INVESTIGATION NAME- DUAL VIOICON CAMERAS 

NSSDC XD- 67-059A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLINECS) 

PERSONNEL 

PI - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 156 duel vldlcon camera experiment was 

designed to test the capability of Russian weather satellites 
to provide daytime pictures of the earth's cloudcover 

distribution* local storms* and global weather systems for use 
by the Soviet Hydrometeorological Service. The instrumentation 
consisted of two identical vldlcon cameras that were mounted In 
the satellite base and were directed toward the earth. Each 

camera viewed a 500- by 500-km area* one to the left and the 

other to the right of nadir* with a resolution of 1.25 km at 
nadir from a satellite altitude of 600 to 700 km. The cameras 
took a one-frame image of the earth's cloud cover with slight 
overlapping of successive frames to provide continuous 

coverage. The cameras switched on automatically any time the 
sun was more than 5 deg above the horizon. Because the earth 
illumination varied so much* automatic sensors adjusted the 
camera apertures to produce high-quality pictures under a 
variety of illumination conditions. The image formed by each 
vldlcon tube either was transmitted directly to the ground if 
the satellite was in radio contact with one of two ground 
stations or was recorded on magnetic tape for later 

transmission if the satellite was beyond the zone of radio 
communication. The TV Images received by these ground stations 
were processed and transmitted to the Hydrometeorological 
Center in Moscow* where they were analyzed and used in various 
forecast and analysis products. The pictures were archived at 
the Hydrometeorological Center. The Cosmos 156 cameras* 
although having 2.5 times the resolution of those carried on 
the ESSA satellites* could not provide continuous overlapping 
global coverage as do the ESSA cameras owing to the lower orbit 
of the Cosmos 156 satellite (616 km compa.*ed to 1600 km). 
Thus* to close the gaps in coverage* at least two satellites 
were required in the weather satellite system. In addition* 
cloudcover mosaics were produced from 10 or more individual 
cloudcover pictures at the Hydrometeorological Center to 
provide a more comprehensive view of global weather systems. 
Some of the Individual pictures and the cloud mosaics were 
transmitted to various foreign meteorological centers as part 
of an international meteorological data exchange program. The 
United States received some of these pictures at the National 
Environmental Satellite Service (NESS) In Suitland* Maryland* 
via the "cold line" facsimile link with Moscow. The experiment 
appeared to have a short useful life as pictures were 
transmitted to NESS for only 6 months* from late April to late 
August 1967 at which time the experiment is believed to have 
terminated operations. These pictures were archived at NESS 
for 1 yr and then* unless 5 unusual interest* were discarded. 

COSMOS 156* UNKNOWi 

INVESTIGATION NAME- SCANNING HRIR 

NSSDC ID- 67-03 9A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - UNKNOHN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 156 high-resolution scanning IR radiometer was 
designed to make measurements of cloud distribution end snow 
end ice cover on the dayside and nightside of the earth* The 
radiometer measured the outgoing radiation from the 
eerth-etmosphere system in the 8- to 12-micrometer atmospheric 
window. Heasurements made in this spectral region permitted 
construction of brightness patterns of the thermal relief end 
determination of equivalent radiation temperatures of the 
earth's surface and cloud tops. Tha Inatrumant was a 
narrow-angle scanning radiometer with an Instantaneous viewing 
angle of 1.5 by 1.5 deg. It was mounted in the bate of the 
satellite in a sealed instrument compartment with its optical 
axle directed along the local vertical and toward nadir. Tha 
radiometer measured the inteneity of the outgoing radiation by 
compering the earth's radiation flux with the radiation flux 
from space. Each type of radiation entered the radiometer 
through generate windows* which wart oriented In mutually 
perpendicular directions. Tha radiation from the 

aarth-atmosphere aystam fall on e plane scanning mirror that 
was mounted at an angle of AS deg to the satellite velocity 
vector end toanned through an angle of plus or minus 50 deg 
from nadir. The radiation was reflected from the ecennlng 
mirror through a stationary modulating disk end filter window 
onto a parabolic mirror that focusad the peraUel beam through 
• movable modulating disk onto a thermistor bolometer. Tha 
stationary and movable modulating disks provided tha channel 
switching* sanding first the aarth-atmoaphera radiation and 
then the apace radiation to the parabolic mirror and finally to 
the bolometer. The bolometer converted the radiant flux Into 
variable electric voltegee (0 to 6 V) whose frequency wee equal 
to the modulator frequency and whose magnitudes were 
proportional to the dlffereneea In the radiant flux Intenalties 


COS- 10 


ORIGINAL PAGE IS 
OF POOR QUALITY 



bttwttn #«rth »nd sb«ce dtvtloptd at th* boloiiettr output. 
Ourlns the iioveMnt of the sconnlnp Mirror through • plus or 
Minus 40>dt9 sector, lint scannins «0 llncs/Mln) of the tarskt 
area was aceonplished in a plane norMsl to the orbital plane 
usins a forward and back path, while scannins along the flight 
path was provided by the relative notion of the satellite with 
respect to the earth. In each scan, with the indicated viewing 
and scanning angles fron the satellite* s orbital altitude, the 
radioneter recorded the nean radiation intensities fron a band 
about IIDO km wide with a resolution of about IS kn at nadir to 
about 2d to 27 kn at the edges. The radiometer was capable of 
measuring radiation temperatures within 2 to 5 deg for 
temperatures above 27S deg K and within 7 to 8 deg for 
temperatures below 27S deg K. The video signals were amplified 
and sent either to the satellite memory unit for later 
transmission or to the radiotclcmetry unit for direct 
transmission to earth, depending on whether the satellite was 
beyond or within the zone of radio communication with a ground 
receiving station, respectively. The ground receivers recorded 
the transmitted data in digital form on magnetic tape and 
simultaneously on 80-mm photographic film in the form of a 
brightness image of the thermal relief of the earth^atmosphere 
system. The data on magnetic tape were processed by computer 
at the Soviet Hydrometeorological Center and were used to 
produce a digital map of the equivalent radiation temperature 
field with a superposed geographic grid. The photographic film 
was developed and processed into an IR picture also with a 
superposed grid. The pictures were archived at the 
Hydrometeorological Center. Some of these pictures were 
transmitted to various foreign meteorological centers as part 
of an international meteorological data exchange program. The 
United States received these pictures at the National 
Environmental Satellite Service (NESS). Sultland. Maryland, via 
the **cold line** facsimile link with Moscow. Pictures were 
transmitted to NESS from early Hay until late August 1967. 
when, it is believed, the experiment operations terminated. 
These IR pictures were kept at NESS for 1 yr and then, unless 
of unusual interest, were discarded. 

COSMOS 156. UNKNOWN 

INVESTIGATION NAME- ACTIONMETRIC INSTRUMENT 

NSSDC ID- 67-039A-03 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 

PERSONNEL 

PI - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

The Cosmos 156 actlnometric experiment was designed to 
measure (1) the outgoing longwave radiation (3 to 30 
micrometers) from the earth-atmosphere system. (2) the outgoing 
near UV. visible, and near IR solar radiation (0.5 to 3 
micrometers) reflected and backscattered by the 
earth-atmosphere system, and (3) the effective radiation 
temperature of the earth's surface and cloud tops (8 to 12 
micrometers). The instrumentation consisted of four 
radlometersx a pair of scanning, narrowf-angle* two-channel 
radiometers and a pair of nonscanning, wide-angle, two-channel 
radiometers. The narrow-angle (4 by 5 deg field of view (FOV)) 
radiometers measured radiation in all three spectral bands, 
while the wide-angle (156 to 140 deg FOV) radiometers operated 
only in the 0.5- to 3- and 3- to 30-micrometer bands. In the 
narrow-angle radiometer* the 0.5- to 5-mlcrometer band was 
measured in one channel and the 8- to 12- and 5- to 

50-micrometer bands were combined in the second channel. In 
the second channel* the two bands were separated by the 
exchange of corresponding filters os the radiometer scanned in 
alternate directions. The earth radiation entered the 
narrow-angle radiometer through a cylindrical fairing (KRS-5 
crystal) and fell onto a conical scanning mirror. The 

radiation was reflected from the mirror through a thrce-lobed 
rotating mirror chopper that modulated the radiation flux at a 
frequency of 80 Hz. The chopper alternately reflected earth 
radiation and space radiation, which entered through a separate 
KRS-5 crystal window* onto one of three openings in a color 
filter wheel — one filter for each spectral band. The 
particular spectral band that was passed through then fell on 
an off-axis parabolic mirror that focused the radiation flux 
onto a bolometric receiver. Periodic calibration was made when 
the scanning mirror moved to a 90-deg angle from nadir with 
simultaneous turning on and viewing of a silicon standard lamp. 
The 0*5- to 5-micrometer channel did not use the two-beam 
system or filter switching. The output from the modulated flow 
of radiation on the bolometer was amplified, rectified* 
filtered* and fad into the radio-telemetry system over eight 
channels* The wide-angle radiometers had Identical optical 
systems for both channels. The earth radiation entered the 
radiometer through a hemispherical shell componed of quartz or 
KRS-5 crystal with a coating that determined the passband. The 
radiation was then modulated with a frequency of 64 Hz and fell 
on a bolometric receiver. At in the narrow-angle radiometers* 
the bolometer output was processed and fed into the 
radio-telemetry system. The wide-angle radiometer was 
standardized simultaneously with the narrow-angle radiometer by 
the input of a standard 64-Hz calibrating frequency into the 
amplification circuit. The relative rms measuring error for 
both types of radiometers was about 0.53t. To provide a backup 
capability, one wide-angle and one narrow-angle radiometer were 
held in reserve and could have been activated on command fron 
the ground. The orientation of the Cosmos 156 satellite 
insured that the primary optical axes of the radiometers were 


oriented vertically downward toward nadir. The survey of the 
earth's surface by both radiometers was carried out by the 
motion of the satellite relative to the earth. In addition, 
the narrow-angle radiometer scanned 66 deg to either side of 
nadir In a plane normal to the orbital plane by rocking the 
scanning mirror about the optical axis. The radiometers 
covered a strip about 2500 km wide on the earth's surface and 
had a ground resolution of 50 km at nadir. The data were 
reduced at the ground stations and were transmitted in binary 
form to the Hydrometeorological Center in Moscow, where they 
were recorded in digital form on magnetic tape and were used to 
produce various analysis products such as earth-atmosphere 
albedo charts and radiation tempereture maps. The data were 
archived at the Hydrometeorological Center. Some of these 
charts were transmitted in graphical form to various foreign 
meteorological centers* including the National Environmental 
Satellite Service (NESS). Sultland. Maryland. These 
actlnometric charts, were received at NESS via the "cold line" 
facsimile link with Moscow from may 1967 until late August 
1967* when* it is believed* the experiment operations 
terminated. The churts were microfilmed and archived at the 
National Climatic Center (NCO* Asheville. North Carolina. 

MaanaaHMaaMHtiaasaaiiaaMaaHaKa COSMOS 584HMa«Maa«Ma«MMaHa«MNNVHH 


SPACECRAFT COMMON NAME- COSMOS 384 
ALTERNATE NAMES- KOSHOS 384. 04791 

NSSDC ID- 70-105A 

LAUNCH DATE- 12/10/70 WEIGHT- KG 

LAUNCH SITE- PLESETSK. U.S.S.R. 

LAUNCH VEHICLE- A-2 

SPONSORING COUNTRY/ AGENCY 

U.S.S.R. SAS 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/11/70 

ORBIT PERIOD- 89.5 MIN INCLINATION- 72.9 DEG 

PER I APSIS- 212. KM ALT APOAPSIS- 514. KM ALT 

PERSONNEL 

PM - UNKNOWN SOVIET ACAD OF SCI 

PS - UNKNOWN SOVIET ACAD OF SCI 

BRIEF DESCRIPTION 

Cosmos 384 was the twenty-second Russian experimental 
metcorolosical satellite and the ninth launched from the 
Plesetsk site. Although it was primarily part of the 
recoverable payload reconnaissance series* Cosmos 584 also 
carried a supplemental scientific payload designed to test 
Instruments that could be used to increase the viewing 
capability of conventional weather satellites and continue the 
investigations begun by Cosmos 243. The payload consisted of a 
narrow-ar.gle. nonscanning. IR radiometer that measured outgoing 
terrestrial radiation In the )0- to 12-mlcrometer window and 
four ffllcrowavt radiometers that measured outgoing terrestrial 
thermal radio (microwave) emissions at 0.8* 1.35* 3.4. and 8.5 
cm. The IR and microwave radiometers made synchronized 
measurementr of the various brightness temperatures to provide 
surface and atmospheric conditions, as well as cloudcover 
parameters. The data were stored in a memory device and then 
were transmitted by telemetry at 19.995 MHz. Tht satellite was 
in the form of a cylinder with hemispherical ends and was 5 m 
long and 2.44 m in diameter. Cosmos 384 reentered the 
atmosphere after more than 11 days in orbit and was recovered. 
On December 17. 1970. a 2- -diameter spherical capsule was 

tiected from the satellite and remained in orbit until December 
27. 1970. 

COSMOS 584. BASHARINOV 

INVESTIGATION NAME- MICROWAVE RADIOMETERS 

NSSDC ID- 70-105A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - A.E. BASHARINOV SAS-IPA 

01 - A.S. GURVICH SAS-IPA 

BRIEF DESCRIPTION 

The Cosmos 584 microwave radiometer experiment waa 
dtsigned to measure the earth's thermal radio (microwave) 
amission with the purpose of developing techniques for tht 
determination of tht geophysical parameters of the atmosphere, 
clouds, and the underlying surface. It continued the studies 
begun by the Cosmos 243 microwave experiment. Tha 
instrumentation consisted of four rediometrie receivers tuned 
to four wavelengths (8*5. 5.4* l.SS. end 0.8 cm) by means of on 
antenna system whose axis pointed toward nadir. Tht receivers 
and antennas resembled ground-^ astd radio telescopes in design 
but were fully automated. The 'nsltlvlty of the receivers was 
about 0.7 deg K for the 8.5- and S.4-cw bands snd about 2 deg K 
for tha 1.35- and 0.6-cm bands. Tha antennas had half-power 
directional pattern widths of about 3.5 deg at 0.8. 1.35* and 
3.4 cm and 8.8 deg at 8.5 cm. The reference signal in the 
radiometers was the space background radiation* which was 
received by smell horns directed toward the zenith* 
Calibration in flight was provided by switching the radiometers 
from the antennas to a noise generator at a temperatura of 
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about 500 dc 9 K* which provided a zero level control. The fine 
adjustment of the radiometer scales was based on measurements 
made over specific reference points with known brightness 
temperatures and on averaoc climatic data. These reference 
points made it possible to obtain relative radio brlshtncss 
temperatures accurste to within 1 to 2 vita K and absolute radio 
brlahtness temperatures to within < to a de$ K. The results of 
the measurements were accumulated in a recordlns device and 
were transmitted to the around by radio telemetry when the 
satellite parsed over the Soviet Union. For the most pert* the 
results of measurements made at 8.S cm were used to estimate 
the latitudinal variations In the thermodyntmlc temperatures of 
the surface of the ocean* land* and Ice fields. Measurements 
at 0.8 and S.c cm were used to account for the effects of cloud 
droplet and raindrop absorption on the measurements made at &.£ 
cm. Tha l.SS-cm measurements accounted for the absorption due 
to water vapor ai>d were used to obtain the total atmospheric 
moisture content over the oceans. Chanses in radio brlshtness 
temperatures In the 8.S- and S.^-cm bands were also used to 
detect areas of rou$h seas and to delineate the boundaries of 
sea-ice fields. The measurements at 0.8 cm provided a unique 
source of Information on the latitudinal distribution of cloud 
liquid water content (LWC) and allowed an estimate of the total 
LHC in the earth's atmosphere. The main advantage of this 
experiment was that the total moisture content of the 
atmosphere and the temperature of the underlyina surface were 
measured simultaneously with the cloud LHC* thus permitting 
their correlation. 


COSMOS 584. GORODETSKIY 

INVESTIGATION NAME- NARROW-ANGLE IR RADIOMETER 


NSSDC ID- 70-105A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINEIS) 

PERSONNEL 

PI - A.K. GORODETSKIY SAS-IPA 

01 - M.S. HALKEVICH SAS-IPA 

BRIEF DESCRIPTION 

The '^osmos 384 narrowf-angle IR rtdlomp‘»f w^rlment was 
designed to determine surface and clou'' >.emperatures by 
measur-lng the outgoing rsdlatlon in o 12-micrometer 

window. The Instrumentation consist *t hlgh-resolution* 

narrow-angle* nonscanning IR radiometwi' whose basic principles 
cf design and operation were Identical to the radiometers flown 
or Cosmos 149* 245* and 320. The main components of the 
radiometer were (1) a parabolic mirror. (2) a chopper* (3) an 
Improved Interference filter that eliminated possible effects 
from water vapor, carbon dioxide, and ozone absorption bands. 
(4) a bnlomc^tr platform. (S) « thermistor* and (6) blinds. 
Earth aru space radiation that entered the radiometer were 
combined by the mirror, mudulated by the chopper* passed 
through the interference filter, and focused on the bolometer. 
The signal was amplified and sort to a memory device for later 
transmission. An Improvement over the Co$f»os 149 and 320 
Instruments wss made by controlling the ariplj f ’.cation factor* 
which made it possible to Introouce e correction when a change 
In sensitivity occurred and thus Increased the ieliablllty of 
the measured values. The thermistor iRuonted 'vn the radlon.eter 
casing monitored the instrument temperature and provided 
Information for this correction. Blinds with o set of 
diaphragms In front of the lenses were used to reduce the 
effect of lateral exposure. Laboratory calibration Indicated 
that the radiometer was capable of measuring brightness 
temperatures with an error of 1 to 2 deg in the 300- to 250-deg 
K range and 2 to 4 deg In the 250- to 220-deg K range. The 
optical axis of the radiometer was aligned parallel to the 
local vertical and was directed toward nadir. The radiometer 
viewed successive rectangule strips 15 km wide and 300 km long 
as the satellite progress. .* along Its orbital path at an 
altitude of about 300 km. The high spatial resolution made it 
possible to observe the details of the cloud cover's thermal 
structure and to detcrmlnt the temperature of the underlying 
surface. 
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DISCOVERER SATELLITE PROGRAM 


The Discoverer satellite program was the early U.S. Air Force (USAF) effort in space. Discoverer 
was intended to be an open-ended scientific research program to carry out preliminary and general 
space research by me^::: C/f a series of short-lived, low-altitude satellites. Much of the 
experimentation on the 38 Discoverer satellites was classified, but unclassified reports indicate that 
a significant portion of the effort in this program could have been related to the development of 
weather satellite technology. The horizon sensor (necessary for most instrumentation observing 
the earth and the earth atmosphere) was first flown on Discoverer 2. Cameras were reportedly 
flown on Discoverer 2 and 5. Discoverer 9, 21, and 26 were reported to have flown IR sensors. 
Although these were for preliminary information in the development of missile launch detection 
(MIDAS and SAMOS programs), it would be surprising if some of the information obtained was 
not applied to meteorological IR sensor development. A scanning radiometer was carried on 
Discoverer 35. As with most of the early programs, there were numerous launch failures (12 out 
of the 38 launched). 

The last of the series. Discoverer 38, was launched in February 1962. The ongoing USAF 
program then became primarily a series of named, unpublicized launches with satellites of a variety 
of configurations as contrasted with the short-tubular configuration of the Discoverers. The 
descriptions of a Discoverer satellite and a meteorological experiment arc provided here. Due to the 
lack of specific information and its apparently rather casual relation to the meteorological satellite 
development, no other experiment descriptions are provided. 
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DISCOVERER 55< 


SPACECRAFT CCMHON NAHE> DISCOVERER 3S 
ALTERNATE NAMES^ 19(1 ALPHA ZETA 1» 00201 

NSSDC ID- (1-050A 

LAUNCH DATE- 11/15/61 HEIGHT- 1150. KO 

LAUNCH SITE- VANDENBERO APB. UNITED STATES 
LAUNCH VEHICLE- THOR 

SPONSORING COUNTRV/AGENCV 

UNITED STATES DOD-USAF 

ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 90. MIN 
PERIAPSIS- 238. KM ALT 

PERSONNEL 

PH - UNKNOHN 

PS - UNKNOWN 

BRIEF DESCRIPTION 

Dlscovtrtr 35 (1961 Alpha Zctal program oblfctlvts wcr* 

to ovaluato roflntmtnts in daclgn changts to prior apacacraft. 
Tha spacecraft was also one of a series used to support space 
program t:'perlmcnts. Special measuring devices were on board 

to telemeter voltages* pressures* and other performance factors 
In addition to normal telemetry equipment* The reentry capsule 
was ejected after 16 orbits and was recovered In mld-alr by a 
C-150 aircraft at 15*000 ft. 

DISCOVERER 35* JURSA 

INVESTIGATION NAME- SCANNING RAOlOHEfER 

NSSDC ID- 61-030A-02 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DlSCIPLINE(S) 

PERSONNEL 

PI - A. JURSA USAF GEOPHVS LAB 

01 - E.P. TODD U OF COLORADO 

BRIE® DESCRIPTION 

The Discoverer 35 scanning radiometer was capable of 
measuring both thermal emissions end reflected soltr radiation 
from th# earth. The radiometer subsystem consisted of an 
optics turret with appropriate filters and two flake-thermistor 
bolometers* one sensitive to thermal radiation (3.5 to 30 
micrometers) end the other to visible and near infrared 
radiation (0.2 to 4.5 micrometers). Other components included 
a vlbratlng-wand chopptr* an ac amplifier* and telemetry. A 
polished rotating mirror located In the optics turret allowed 
the radiometer to scan the earth from horizon to horizon. Each 
detector was positioned at the base of a cortical radiation 
shield that restricted the angular field of view to about 5 
deg. Similar radiometers were flown on MIDAS 3 and 4. A 
complete description of the radiometer can be found In 
**Tran5lstorlzad radiometers and high altitude measurements*** 
final report by Dr. E. Todd* University of Colorado* November 
1963. Only the thermal detector functioned properly. However* 
the experiment was a success* with good data obtalnad for soma 
no orbits (approximately 165 operational hours). 


EPOCH DATE- 11/21/65 
INCLINATION- 81.6 DEO 
AFCAPSIS- 278. KH ALT 


UNKNOWN 

UNKkJWN 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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DEFENSE METEOROLOGY SATELLITE PROGRAM (DMSP) 


The Defense Meteorology Satellite Program (DMSP), originally known as the Defense System 
Applications Program (DSAP) and the Defense Acquisition and Processing Program (DAPP), is a 
long-term USAF effort in space. Since 1966, data from DMSP satellites have been routinely 
transmitted directly to Air Fmce and Navy ground terminals and Navy carriers. All spacecraft 
launched (Table 5) have had a tactical (direct readout) as well as a strategic (stored data) capability. 
Real-time data are provided to local Air Weather Service and Navy ground and shipbome termi- 
nals. Air transportable receiving terminals are installed at a number of U.S. and overseas locations 
to provide tactical commanders with observed and forecast meteorological data based on current 
observations. 

In December 1972, DMSP data were declassified and made available to the civil/scientific commu- 
nity through the National Oceanic and Atmospheric Administration (NOAA). DMSP spacecraft 
history prior to July 1, 1965, is still classified. Since 1965, there have been two major spacecraft 
models flown; Block 4, Versions A and B; and Block 5, Versions A, B, C, and D. 

The Block 4 version spacecraft employed a pair of vidicon cameras to acquire television pictures 
showing the earth's cloud cover and some terrain features as they appeared in the visible wave- 
length region. The resolution of these pictures was approximately 1.5 nautical miles (2.8 km) at 
nadir, but it degraded r^idly toward the picture edge. A supplementary system to observe albedo 
was also incorporated on later Block 4 spacecraft. This system of 16 thermopile sensors, known 
as the "C" system, acquired data on energy emitted by large areas of the earth in two selected IR 
intervals: 0.4 to 4.0 micrometers (energy from reflected sunlight) and 8.0 to 12.0 micrometers 
(energy emitted by the earth). Resolution was on the order of 100 nautical miles (185 km). 

The first Block 5 version spacecraft was launched in February 1970. Block 5 versions A, B, and 
C replaced the vidicon cameras and the "C" system with a new primary sensor known as the 
Sensor Avenue Package (SAP) to gather visual and infrared data at improved resolutions. Visual 
data and IR data were collected at 1/3-nautical-mile (0.6-km) resolution and smoothed in real time 
to 2 nautical miles (3.7 km). The 1/3 nautical-mile (0.6-km) data were available to Air Force 
Global Weather Central, Omaha, Nebraska, while the smoothed data were routinely transmitted 
directly to Air Force and Navy tactical sites around the globe. Versions B and C incorporated 
various special sensors for obtaining vertical profiles of atmospheric temperature and density, and 
for measuring precipitating electron activity at spacecraft altitude. Many of these sensor packages 
have been improved for Block 5D. 


DMSP ON-ORBIT PERFORMANCE HISTORY 
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The first Block 5D spacecraft was launched in September 1976. Although anomalies in spacecraft 
operation precluded collection of operational data immediately after launch, the satellite was re- 
stored to nominal operational condition and provided meteorological data of previously unmatched 
quality. The second, third, and fourth Block 5D satellites have subsequently been launched and 
placed in operation (Table 5). The fifth failed at launch. The 5D version included a new primary 
sensor, the Operational Linescan System (OLS), which provided improved resolution of 0.3 
nautical miles (0.56 km) for both visual and IR fine data, and 1.5 nautical miles (2.8 km) for 
smoothed data. The biggest improvement over the SAP was that the OLS had uniform resolution 
along the scan line. At 800 nautical miles (1482 km) from nadir, the SAP experienced a degraded 
resolution of 13 nautical miles (24 km), while the OLS maintained a resolution of two nautical 
miles (3.7 km) or better. 

Two spacecraft (F6 and F7) fiom the second generation Block 5D satellites (5D-2) were launched 
in 1982 and 1983, respectively. The 5D-2 satellites provide an improved capability on orbit with 
longer spacecraft structure (larger payload), increased power and data processing, and an increase 
in reliability and mission lifetime. The primary sensor is the imaging operational linescan system 
(OLS), as in the first Block 5D. Other meteorological instruments incl ide; (1) the infrared tem- 
perature and moisture profile sounder (SSH-2), (2) the microwave temperature sounder (SSM/T), 
and (3) the microwave imager (SSM/I). The 16-channel SSH-2 sensor, which collects radiance 
data in the IR spectrum for inversion into temperature and water vapor profiles of the tropxjsphere, 
is carried on at least three satellites. The SSM/T scans radiation in seven microwave spectra 
(50-60 GHz frequency), providing temperature profiles from the earth's surface to above 30 km. 
This microwave sensor complements the SSH-2 infrared sensor by providing temperature 
sounding over previously inaccessible cloudy regions. It was first carried on the F7 satellite and 
will be aboard all the planned satellites in the series, except S9 (F9 when launched). Another 
microwave sensor to be flown in the future mission is the microwave imager (SSM/I), which 
provides data on soil moisture, wind speed over the ocean, and the morphology and extent of sea 
ice. 

Besides the meteorological sensors mentioned above, there are also X-ray and gamma ray detec- 
tors, a precipitating electron spectrometer, and an ionospheric plasma monitor carried on board the 
Block 5D-2 spacecraft. Notice that the DMSP spacecraft structural design is utilized in the NOAA 
series spacecraft subsequent to NOAA 5 and in the TIROS-N spacecraft. 
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Inquiries about data from the primary sensor (OLS) and the microwave imager (SSM/I) can be 
directed to the National Snow and Ice Daui Center, CIRES, Campus Box 449, University of 
Colorado, Boulder, CO 80309. SSH-2 and SSM/T data are available from the National Climatic 
Data Center, Satellite Data Services Division, NOAA/NESDIS, Washington, DC 20233. 
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*i|i«4t*4ii|i4t«4i4i4i*4>4ti|i*4t*ijt4i4ti|r4t4i4i)|(J)}^3P4A/Fl-F4, 4B/F1-F3**************************** 
Spacecraft Name - DMSP 4A/F1-F4, 4B/F1-F3 


S/C 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


ID 

Date 

(deg) 

(km) 

(km) 

(min) 

DMSP 4A/F1 

66-082A 

09/15/66 

98.5 

705 

891 

100.9 

DMSP 4A/F2 

67-OlOA 

02/08/67 

98.8 

796 

868 

101.5 

DMSP 4A/F3 

67-080A 

08/22/67 

99.0 

834 

892 

102.2 

DMSP 4A/F4 

67-096A 

10/11/67 

99.2 

667 

866 

100.2 

DMSP 4B/F1 

68-042A 

05/22/68 

98.9 

817 

904 

1C2.2 

DMSP 4B/F2 

68-092A 

10/22/68 

99.0 

797 

855 

101.4 

DMSP 4B/F3 

69-062A 

07/22/69 

98.8 

787 

857 

101.4 


PM - Space Division Staff 
Brief Description 


USAF Space Division 


The cylindricaily shaped Block 4 satellites incorporated two new one-inch diameter vidicon cam- 
eras, two video, a large-capacity tape recorder, and an all-distal command subsystem with mag- 
netic core nnemory, giving fully programmable coverage of either direct readout or readout of 
recorded data without interference. Nominal satellite spin rate was decreased to reduce smear, 
permitting a higher resolution TV system for improved picture quality. Dual cameras and a high 
capacity recorder provided complete daily coverage of the entire Northern Hemisphere and tactical 
coverage anywhere on the earth. An improved IR "C" system was incorporated on this spacecraft. 
The E)efense Meteorolcgical Satellite Program's Block 4 space segment consisted of satellites in 
450-nautic^-mile, sun-synchronous, polar orbits, each carrying a payload of meteorological 
^nsors. Primary cloud ima^ng sensors capable of globally viewing the earth in the visible and 
infrared spectrums were carried by every satellite. Tbe ascending node of the satellites was either 
in the early morning time period or at midday. The final data pnxiuct was a film product directly 
usable for imagery analysis. Originally part of a classified system of USAF weaker satellites, the 
spacecraft mission was not revealed until March 1973. 


DMSP 4A/F1-F4, 4B/F1-F3, AFGWC Staff 


Investigation Name - Vidicon Camera System 
Flown on - DMSP 4A/F1-4, 4B/F1-F3 

NSSDC ID - 66-082A-01, 67-OlOA-Ol, 67-080A-01, 67-096A-01, 
68-042A-01, 68-092A-01, 69-062A-01 


PI -AFGWC Staff 
Brief Description 


AFGWC 


The vidicon camera system fulfilled the requirement of the primary mission of the Block 4 satellites 
which was to acquire, store, and transmit television pictures of the earth's cloud cover ground 
stations. The pictures showed clouds and some terrain features as they appeared in the visible 
wavelength region. The resolution of these pictures was approximately 1.5 nautical miles. The 
primary data subsystem consisted of two vidicon cameras with their associated electronics pack- 
ages and a tape transport with its associated drive and signal electronics packages. The cameras 
each had a 56 deg field of view (measured in the plane containing a line parallel to the satellite spin 
axis and the camera optical axis) whose axes were inclined approximately 26.5 degrees from the 
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orbit plane. The cameras, each consisting of a camera head on a camera electronics package, were 
lightweight devices capable of providing video signals of images observed from the satellites. The 
camera head consisted of a lens, a vidicon, a deflection yoke, and a video preamplifier, and the 
camera electronics consisted of the electronic circuitry necessary to provide deflection potentials, 
shutter pulses, and other operating potentials to the camera. The lens was a Kinoptic Apochromat 
(Tegea), f/1.8-9.8mm foctd length lens. The camera data format had an aspect ratio of 8:7 with the 
longer dimension of the format from left to right of the scene referenced to the horizontal. The line 
scan was along the longer dimension of the format from left to right of the scene referenced to the 
horizontal. The line scan rate was 76 lines/s with 1/18 scan period blanking. The frame consisted 
of 648 active lines which were scanned in approximately 8.5 s. The camera reproduced seven 
discemable gray levels. At the reference time in the desired spin iteriod, the first camera's shutter 
was operated, storing, on the vidicon target, the image of the area indicated. During the next spin 
period, this image was read out as an electrical waveform and stored on magnetic tape. At the 
reference time of the next spin period, the second camera was similarly exposed, and its signal was 
read out during this second spin period. The result was a continuous video signal, lasting for two 
spin periods, representing the sequential images from the two c-Jmeras. 

DMSP 4A/F1-F4, 4B/F1-F3, AFGWC Staff 

Investigation Name - C System 

Flown on - DMSP 4A/F1-F4, 4B/F1-F3 

NSSDC ID - 66-082A-02, 67-010A-02, 67-080A-02, 67-096A-02, 

68-042A-02, 68-092A-02, 69-062A-02 

PI -AFWGC Staff AFGWC 

Brief Description 

The "C" system fulfilled the supplementary mission of the Block 4 satellites to acqu.re, share, and 
transmit data on IR energy emitted by the earth's surface. This system consisted of 16 thermopile 
sensors arranged in an array, a multicolor unit containing a solid state commutator, differential ap- 
plifier and a/d converter, and a tape recorder. The "C" system normally operated in one of three 
modes: record, calibrate, or playback. In the record mode, each sensor was sampled on alternate 
spins of the satellite when the sensor pointed toward the earth. The data were digitized and stored 
with auxiliary satellite data. In the calibrate mode, each sensor was sampled on dtemate spins of 
the satellite when the sensor axis looked at space. This provided a means for calibrating the sen- 
sors against a known radiance source. The data were digitized and recorded as in the record ode. 
In the playback mode, data recording was stopped and recorded data were played back and trans- 
mitted to the earth via the data transmitter. The radiometric calibration of the subsystem is accurate 
to within 2%. Each sensor was an absolute radiometric device whose output was proportional to 
the radiation exchange between it and the target in its field of view. In the 16-sen.sor array, equal 
numbers of two types of sensors were used; the A type operated in the spectral range of 0.4 to 
4.0 micrometers and the B t^ operated in the range of 8.0 to 12.0 micrometers. Individual 
sensors were sized and positioned so that they viewed nominal, equal 100-nautical-mile-square 
areas on the earth across a continuous 800-nautical-mile width swath centered on the orbital track. 
The data were digital, each number representing a sample of the average radiance from an area 
approximately 116 nautical miles square. The coverage consisted of a swath of four such samples 
on each side of the subsatellite track, giving a total width of 928 nautical miles. These data were 
acquired continuously (except during playteck). 
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5A/F1-F3, 5B/F1-F5, 5C/fi,F 2**********’''*******’''***** 
Spacecraft Name - DMSP 5A/F1-3, 5B/F1-F5, 5C/F1,F2 


S/C 


NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 



ID 

Date 

(deg) 

(km) 

(km) 

(min) 

DMSP 

5A/F1 

70-012A 

02/11/70 

98.7 

773 

874 

101.4 

DMSP 

5A/F2 

70-070A 

09/03/70 

98.7 

764 

874 

101.3 

DMSP 

5A/F3 

71-012A 

02/17/71 

98.8 

763 

833 

101.9 

DMSP 

5B/F1 

71-087A 

10/14/71 

99.0 

796 

877 

101.7 

DMSP 

5B/F2 

72-018A 

03/24/72 

98.8 

803 

885 

101.8 

DMSP 

5B/F3 

72-089A 

11/09/72 

98.8 

797 

853 

101.4 

DMSP 

4B/F4 

73-054A 

08/17/73 

98.5 

795 

836 

101.2 

DMSP 

5B/F5 

74-015A 

03/16/74 

99.1 

768 

860 

101.2 

DMSP 

5C/F1 

74-063A 

08/09/74 

98.6 

792 

860 

101.4 

DMSP 

5C/F2 

75-043A 

05/24/75 

98.7 

795 

881 

101.7 


PM - Space Division Staff USAF Space Division 

Brief Desoipdon 

DMSP Blocks 5A, B, and C were a series of meteorological satellites developed and o^^rated by 
the Air Force under the Defense Meteorological Satellite Program. This program, previously 
known as the Data Acquisition and Processing Prognra (DAPP), was classified until March 1975. 
The objective of this program was to provide global visu^ and infrared (IR) cloud cover data and 
specialized environment^ data u> support Department of Defense requirements. Operationally, the 
program consisted of two satellites in 830-km, sun-synchronous, polar orbits, with the ascending 
node of one satellite near the sunrise terminator and the other near local noon. The satellite, shaped 
like the frustum of a polyhedron, consisted of four subassemblies: (1) a solar array hat, (2) a base- 
plate assembly, (3) a sensor AVE (aerospace vehicle electronics) package (SAP), and (4) a data 
processing system. Tlie primary sensor (SAP) was a scanning radiometer. Blocks 5B and C also 
carried secondary sensors, which included a vertical temperature profile radiometer 
(Supplementary Sensor E-SSE) and an electron spectrograph (Supplementary Sensor J or J/2-SSJ 
or SSJ/2), that were mounted, ^ong with the primary sensor, on the base assembly. Spacecraft 
stabilization was controlled by a combination flywheel and magnetic control coil system so the 
sensors were maintained in the desired earth-looking mode. Ibe data processing system included 
three tape recorders capable of storing a total of 440 min of data, which allowed full global 
coverage twice daily. Either recorded or real-time data were transmitted to ground receiving sites 
via an S-band transmitter. Recorded data were read out to tracking sites located at Fairchild AFB, 
WA, and Loring AFB, ME, and relayed to Air Force Global WeaUier Central, Offutt AFB, NE. 
Real-time data were read out at mobile tactical sites located around the world. 
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DMSP 5A/F1-F3, 5B/F1-F5, 5C/F1.F2, AFGWC Staff 

Investigation Name - Scanning Radiometer (SR) 

Flown on - DMSP 5A/F1-F3, 5B/F1-F5, 5C/F1,F2 

NSSDC ID - 70-012A-01, 70-070A-01, 71-012A-01, 71-087 A-01, 

72-018A-01, 72-089A-01, 73-054A-01, 74-015A-01, 

74-063A-01, 75-043A-01 

PI - AFGWC Staff AFGWC 

Brief Description 

The three-channel scanning radiometer, designated the sensor AVE (aerospace vehicle electronics) 
package (SAP), was the primary experiment on the DMSP 5A series. The purpose of this experi- 
ment was to provide global, day/night observations of cloud cover and cloud temperature 
measurements to support Department of Defense requirements for operational weather analysis and 
forecasting. The radiometer operated in two spectral intervals: (1) visible and near infrared (0.4 to 
1.1 micrometers), and (2) infrared (8 to 13 micrometers). The radiometer was essentially two 
scanning radiometers driven by a common motor. One radiometer produced high resolution (HR) 
visual and infrared (IR) data with nadir resolutions of 3.7 and 4.4 Ion, respectively. The other ra- 
diometer produced very high resolution (VHR) visual data with nadir resolutions of 0.63 km. 
Beginning with 5B/F2, a fourth channel was added to produce very high resolution infrared 
(WHR) data with nadir resolutions of 0.67 km. Onboard recorders had a storage capacity of 
210 min of both HR and IR data and a total of 20 min of VHR data. For direct readout to tactical 
sites, the experiment was programmed so that VHR and IR data were obtained during the daytime, 
and HR and IR/WHR data were obtained at night. The infrared channels (IR and WHR) covered a 
temperature range of 210 to 310 K with an accuracy of 1 K. Electronic circuitry in the sensor 
converted the sensed infrared energy directly into equivalent black body temperature (as opposed to 
radiance) prior to transmission to ground sites. The HR channel included a zero resolution sensor 
that measured solar input and was used to control channel gain, thereby producing an output signal 
that represents scene albedo. This feature also made it possible to obtain useful visual data at 
night. The sensor inco^orated sunshades and glare suppression devices in conjunction with a 
long-^an automatic gain control which allowed the HR channel to provide usable data through the 
day/night terminator. Besides the earth surface/cloud cover imagery archived at die National Snow 
^d Ice Data Center, University of Colorado, Campus Box 449, Boulder, CO 80309, the auroral 
imagery date are available from the National Geophysical and Solar-Terrestrial Data Center, 
NOAA/National Environmental Satellite, Date, and Information Service (NESDIS), Boulder, CO 
80303. 
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DMSP 5A/F1-F3, 5B/F1-F5, 5C/F1,F2, AFGWC Staff 


Investigation Name - Vatical Temperature Profile Radiometer 
(SSE) 

Hown on - DMSP 5B/F2, F3. F5, 5C/F1, F2 

NSSDC ID - 72-018A-02, 72-089A-02, 74-015A-02, 74-063A-02, 75-043A-02 
PI - AFGWC Staff AFGWC 

Brief Description 

The Special Sensw E (SSE) was a vertical temperature profile radiometer. The objective of this 
experiment was to obtain vertical temperature and water vapor profiles of the atmosphere to sup- 
port Department of Defense requirements in an operational weather analysis and forecasting. The 
SSE was an eight-channel sensor with six channels (668.5, 677, 695, 708, 725, and 747 cm-1) in 
die carbon dioxide 15-micrometer absorption band, one channel (535 cm-1) in a water vapor 
absorption band, and one channel (835 cm-1) in the 1 1-micrometer atmospheric window. The 
experiment consisted of an optical system, a detector and associated electronics, and a scanning 
mirror. The scanning mirror stepped across the satellite subtrack, allowing the SSE to view 25 
separate columns of the atmosphere every 32 s over a cross-track ground swath of 185 km. While 
the scanning mirror stopped at a scene station, the channel filters were sequenced throughout the 
field of -/iew. The surface resolution of the SSE was approximately 37 km at nadir. The carbon 
dioxide band radiation data were transformed to a temperature profile by a mathematical inversion 
technique. By a similar technique, this information could be combined with water vapor band data 
to obtain a water vapor profile. No archival data were produced, due to lack of funds and storage 
facilities in the operational environment 


Spacecraft Name - DMSP 5D/F1-F4 


S/C 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


ID 

Date 

(deg) 

(km) 

(km) 

(min) 

DMSP 5D/F1 

76-091A 

09/11/76 

98.6 

806 

832 

101.3 

DMSP 5D/F2 

77-044A 

06/05/77 

99.0 

787 

851 

101.3 

DMSP 5D/F3 

78-042A 

05/01/78 

98.6 

802 

815 

101.1 

DMSP 5D/F4 

79-050A 

06/06/79 

98.6 

806 

825 

101.2 


DMSP 5D-1/F1,F2 PM - J. J. McGlinchey USAF Space Division 

DMSP 5D-1/F3,F4 MG - J. Rivers USAF Space Division 

Brief Description 

The DMSP 5D-1 series was one of a meteorological satellite series developed and operated by the 
Air Force. Previously known as DAPP (Data Acquisition and Processing Program), it was 
classified until March 1973. The objectives of this program were to provide global visual and 
infrared cloud cover and specialized environmental data to support Department of Defense require- 
ments for operational weather analysis and forecasting. The program consisted of two satellites in 
planned 830-km, sun-synchronous, polar orbits, with the ascending node of one satellite in early 
morning :md the other at local noon. The 5.4rm-long spacecraft was separated into four sections: 

(1) a Plosion Mounting Platform (PMP) for sensors and equipment requiring precise alignment; 

(2) an Equipment Suppcat Module (ESM) containing the electronics, reaction wheels, and some 
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meteorological sensors; (3) a Reaction Control Equipment (RCE) support structure containing the 
spent third-stage rocket motor and supporting the ascent phase reaction control equipment; and 
(4) a 9.29-sq-m solar cell panel. The Block 5D spacecraft stabilization was controlled by a 
combination flywheel and magnetic control coil system so sensors could be maintained in the 
desired "earth-looking" mode. One feature of Block 5D was the precision-pointing accuracy of the 
primary imager to 0.01 deg provided by a star sensor and an updated ephemeris navigation system. 
ThiL allowed automatic geographical mapping of the digital imagery to the nearest picture element. 
The Operational Linescan System (OLS) was the primary data acquisition system Aat provided 
real-time or stored, multi-orbit, day-and-night visual and infrared imagery at 0.6-km resolution for 
all major land masses, and 2.8-km resolution for complete global coverage. This series also had 
special meteorologies sensors (SSC, SSD, SSH, and SSM^ and other sensors to measure 
electrons, gamma rays, ionospheric plasma, and X-rays. The data processing system included 
three high-density tape recorders, each of which could store 400 min of data. Either recorded or 
reS-time data were transmitted to ground-receiving sites via two redundant S-band transmitters. 
Recorded data were read out to tracking sites located at Fairchild AFB, WA, and Loring AFB, ME, 
and relayed via Satcom to Air Fcace Global Weather Central, Offutt AFB, NE. Real-time data 
were re^ out at mobile tactical sites located around the world. A more complete description of the 
Block SD spacecraft can be found in the report by D. A. Nichols, "The Defense Meteorological 
Satellite Program," Optical Engineering, v. 14, n. 4, July-August 1975. For information on 
meteorological data, users may contact SDSD. For Ae availability of unclassified environmental 
data, users may direct inquiries to the National Geophysical and Solar-Terrestrial Data Center, 
NOAA/National Environmental Satellite, Data, and Information Service (NESDIS), Boulder, CO 
80303. 


DMSP 5D-1/F1-F4, AFGWC Staff 

Investigation Name - Operational Linescan System (OLS) 

Flown on - DMSP 5D-1/F1-F4 

NSSDC ID - 76-091A-01, 77-044A-01, 78-042A-01, 79-050A-01 
H - AFGWC Staff AFGWC 

Brief Description 

The Operational Linescan System (OLS) was the primaiy experiment on the DMSP Block 5D 
spacecraft. The purpose of this experiment was to provide global, day/night observations of cloud 
cover and cloud temperature measurements to support Department of Defense requirements for 
operational weather analysis and forecasting. The OLS employed a scanning optical telescope 
driven in an oscillating motion, with optical compensation for image motion, which resulted in 
near-constant resolution throu^out the sensor field of view. The radiometer operated in two 
("light" and "thermal infiared") spectral intervals: (1) visible and near infrared (0.4 to 
1.1 micrometers), and (2) infrared (8 to 13 micrometers). With DMSP 5D-1/F4, the OLS IR 
spectral band was chang^ from 8-13 micrometers to O.S-12.6 micrometers to improve the sea- 
surface temperature resolution. With onboard processing, the radiometer product data in four 
modes: LF (light fine) and TF (thei.'mal fine) (hta with a resolution of 0.56 km, and LS Oight 
smoothed) and TS (thermal smoothed) data with a resolution of 2.8 km. There were thr^ onboard 
recorders, and each had a storage capability of 400 min of both LS and TS data or 20 min of LF 
and TF data. For direct readout to tactical sites, the experiment was programmed so that LF and 
TS data were obtained at night The infiared data (TF and TS) covert a temperature range of 210 
to 310 K with an accuracy of 1 K. The LS data mode provide visual data through a dynamic 
range from full sunlight down to a quarter moon. This mode also automatically ^justra the gain 
along scan to allow useful data to be obtained across the temiinator. Additiomd information on this 
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experiment is contained in the report by D. A. Nichols, "Primary Optical Subsystems for DMSP 
Block 5D," Optical Engineering, v. 14, n. 4, July-August 1975. Besides the earth suiface/cloud 
cover imagery at the National Snow and Ice Data Center, Campus Box 449, University of 
Colorado, Boulder, CO 80309, the auroral imagery is available from the National Geophysical and 
Solar-Terrestrial Data Center, NOAA/National Environmental Satellite, Data, and Information 
Service (NESDIS), Boulder, CO 80303. 

DMSP 5D-1/F1-F4, AFGWC Staff 

Investigation Name - Multispectral Filter Radiometer (SSH) 

Flown on - DMSP 5D-1/F1-F4 

NSSDC ID - 76-09 lA-02, 77-044A-02, 78-042A-02, 79-050A-02 
PI - AFGWC Staff AFGWC 

Brief Description 

Special Sensor H (SSH), also known as a Vertical Temperature Profile Radiometer (VTPR), was a 
cross-track scanning, multichannel filter radiometer similar to the HIRS/2 on the TIROS-N series. 
The objective of this experiment was to obtain vertical temperature, water vapor, and ozone pro- 
files of the atmosphere to support Department of Defense requirements in operational weather 
analysis and forecasting. The SSH was a 16-channel sensor with one channel (1022 cm-1) in the 
9.6-micrometer ozone absorption band, one channel (835 cm-1) in the 12-micrometer atmospheric 
window, six channels (747, 725, 708, 695, 676, 668.5 cm-1) in the 15-micrometer CO 2 absorp- 
tion band, and eight channels (535, 408.5, 441.5, 420, 374, 397.5, 355.4, 353.5 cm-1) in the 
18- to 30-micrometer rotational water vapor absorption band. The experiment consisted of an 
optical system, detector and associated electronics, and a scanning mirror. The scanning mirror 
was stepped across the satellite subtrack, allowing the SSH to view 25 separate columns of the 
atmosphere every 32 s over a cross-track ground swath of 2000 km. While the scanning mirror 
stopped at a scene station, the channel filters were sequenced through the field of view. The sur- 
face resolution was approximately 39 km at nadir. Radiance data were transformed into tempera- 
ture, water vapor, and ozone profiles by a mathematical inversion technique. A nvore complete 
description of the experiment can be found in the report by D. A. Nichols, "DMSP Block 5D 
Specid Meteorological Sensor H, Optical Subsystem," Optical Engineering, v. 14, n. 4, pp. 
284-288, July-August 1975. SDSD has the archival data, and NSSDC has some ozone data. 

DMSP 5D-1/F1-F4, AFGWC Staff 

Investigation Name - Microwave Temperature Sounder (SSMA’) 

Flown on - DMSP 5D-1/F4 

NSSDC ID -79-050A-06 

PI - AFGWC Staff AFGWC 

Brief Description 

The special sensor microwave/temperature sounder was a seven-channel scanning radiometer 
which measured radiation in the absorption band of molecular oxygen (50.5, 53.2, 54.35, 54.9, 
58.4, 58.825, and 59.4 GHz) to provide data for vertical temperatures from the earth's surface to 
above 30 km. It was designed to scan in synchronization with the Special Sensor H package, and 
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it provided temperature soundings at higher altitudes and cloudy regions inaccessible to SSH. By 
choosing fi^uencies with different absorption coefficients on the wing of the oxygen absorption 
band, a series of weighting functions pealang at preselected altitudes was obtained. The radiome- 
ter scanned across the nadir track on seven scan positions and two calibration positions (cold sky 
and 3(X) K). The dwell time for the cross-track and calibration positions was 2.7 s each. The total 
scan period was 32 s. The instrument had an instantaneous ticld of view of 12 deg and scanned 
plus or minus 36 deg from the nadir. Data are available from SDSD. 

DMSP 5D-1/F1-F4, AFGWC Staff 

Investigation Name - Snow/Cloud Discriminator (SSC) 

Flown on - DMSP 5D-1/F4 
NSSDC ID - 79-050A-08 

PI - AFGWC Staff A7GWC 

Brief Description 

The Snow/Cloud Sensor was an experimental unit used in conjunction with the OLS sensor on 
spacecraft F4. The experiment being poformed by the simultaneous in-orbit use of these two 
sensors is primarily that of proving Ae proposition that snow/cloud scene discrimination can be 
obtained through the combination of near IR sensor data and OLS 1 -channel (visual) information. 
The snow/cloud detector was a "push-broom" scan radiometer that depended upon orbital velocity 
of the spacecraft to provide the along-track scan and a linear array of 48 detector elements at the 
image plane of a wide lens to provide a 40.2 deg cross-track scan. The sensor measured the 
reflect^ solar energy in the 1.51- u? 1.63-micrometer spectral band. 

[)MSP 5D-2/F6-F8, AFGWC Staff ><<***4'4<4'’i<’i“(<***’i'4'**>)<***4'*** 


Spacecraft Name - DMSP 5D-2/F6-F78 


S/C 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


ID 

Date 

(deg) 

(km) 

(km) 

(min) 

DMSP5D-2/F6 

82-1 18A 

12/21/82 

98.7 

817 

839 

101.4 

DMSP5D-2/F7 

83-1 13A 

11/18/83 

98.7 

810 

829 

101.3 

DMSP5D-2/F8 

87-053A 

06/20/87 

98.8 

836 

856 

101.9 


DMSP5D-2/F6-F7 MG - S. McElroy USAF Space Division 

Brief Description 

The DMSP SD-2 series was one of a meteorological satellite series developed and operated by the 
Air Force. This program, previously known as DAPP (Data Acquisition and Processing 
Program), was classiried until March 1973. The objective of this program was to provide global 
visual and infrared cloud-cover data and specialized environmental data to support Department of 
Defense requirements for operational weather analysis and forecasting, (^rationally, the program 
consisted of two satellites in planned 830-km, sun-synchronous polar orbits, with the ascending 
lode of one satellite in early morning and the other at local noon. The 6.4-m-lon^ spacecraft was 
divided into four sectitms: (1) a precision mounting platform for sensors and equip^nt requiring 
precise alignment; (2) an equipment support module containing the electronics, reaction wh^ls, 
and some meteorological sensors; (3) reaction control equipment to support structure containing the 
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spent third-stage rocket motor, and supporting the ascent phase reaction control equipment; and (4) 
a 9.29-sq-m solar cell panel. The spacecraft stabilization was controlled by a combination flywheel 
and magnetic control coil system so sensors were maintained in the desired "earth-iooking" mode. 
One feature was the precision-pointing accuracy of the prim^ imager to 0.01 deg, provided by a 
star sensor and an updated ephemeris navig"ion system. This allowed automatic geographical 
mapping of the digital imagery to the nearest picture element The operational linescan system was 
the primary data acquisition system that provided real-time or stored, multiorbit day-and-night, 
visual and infrared imagery. This series also had special meteorological sensors, such as tlie SSH- 
2 and the SSM/T, and Jier sensors to measure electrons, gamma rays, ionospheric plasma, and 
X-rays. Either recorded or real-time data were transmitted to ground-receiving sites by two 
redundant S-band transmitters. Recorded data were read out to tracking sites located at Fairchild 
AFB, WA, and at Loring AFB, ME, and relayed by SATCOM to Air Force Global Weather 
Central, Offutt AFB, NE. Real-time data were read out at mobile tactical sites located around the 
world. A more complete description of the satellite can be found in the report by D. A. Nichols, 
"The Defense Meteorological Satellite Program," Optical Engineering, v. 14, n. 4, July-August 
1975. For information on meteorological data, users may contact the National Snow and Ice Data 
Center, CIRES, Campus Box 449, University of Colorado, Boulder, CO 80309. For the 
availability of unclassified environmental data, users may dhect inquiries to the National 
Geophysical and Solar-Terrestrial Data Center, NOAA/National Environmental Satellite, Data, and 
Information Service (NESDIS), Boulder, CO 80303. 

DMSP 5D-2/F6-F8, AFGWC Staff 

Investigation Name - Operational Linescan System (OLS) 

Flown on - DMSP 5D-2/F6-F8 

NSSDC ID - 82-118A-01, 83-113A-01, 87-053A-01 

PI - AFGWC Staff AFGWC 

Brief Description 

The Operational Linescan System (OLS) was the primary experiment on the DMSP Block 5D 
spacecraft. The puipose of this experiment was to provide global day-and-night cloud-cover 
observations and cloud-temperature measurements. The OLS employed a scanning optical tele- 
scope driven in an oscillating motion, with optical compensation for image motion that resulted in 
near-constant resolution throughout the sensor field of view. The radiometer operated in two 
("light" and "thermal") spectrd intervals: (1) visible and near infrared (0.4 to 1.1 micrometers), 
and (2) infrared (10.2 to 12.8 micrometers). The radiometer produced, with onboard processing, 
data in four modes: LF (light fine) and TF (thermal fine) data with a resolution of 0.56 km, and 
LS (light smoothed) and TS (theimal smoothed) data with a resolution of 2.8 km. There were 
four onboard recorders, each having a storage capability of 400 min of both LS and TS data or 
20 min of LF and TF data. For direct readout to tactical sites, the experiment was programmed so 
that LF and TS data were obtained at night. The infiared data (TF and TS) covered a temperature 
range of 190 to 310 K with an accuracy of at best 2 K. The LS data mode provided visual data 
through a dynamic range fix)m full sunlight down to a quarter moon. This mode also automatically 
adjusted the gain along tiie scan to allow useful data to be obtained across the terminator. 
Additional iitformation on this experiment is contained in the report by D. A. Nichols, "Primary 
Optical Subsystems for DMSP Block 5D, "Optical Engineering, v. 14, n. 4, July-August 1975. 
Data can be obtained through the National Snow and Ice Data Center, Campus Box 449, 
University of Colo-rado, Boulder, CO 80309. 
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DMSP 5D-2/F6-F8, AFGWC Staff 

Investigation Name - Infrared Temperature Profile Sounder (SSH-2) 

Flown on - DMSP 5D-2/F8 
NSSDC ID - 82-1 18A-02, 87-053A-05 

PI - AFGWC Staff AFGWC 

Brief Description 

The objective of this experiment was to obtain vertical temperature and water vapor profiles of the 
atmosphere at altitudes from 0 to 30 km. The infrared temperature and moisture sounder, SSH-2, 
was a 16-channei sensor with one channel (3.7 micrometers) in the 3.7-micrometer window, one 
channel (11.1 micrometers) in the 12-micrometer window, six channels (13.4, 13.7, 14.1, 14 . 4 , 
14.8, 15.0 micrometers) in the 15-micrometer CO 2 absorption band, and eight channels (L- 5, 
18.7, 20.1, 22.7, 23.9, 24.5, 25.2, 28.3 micrometers) in the 22- to 30-micrometer rotational 
water vapor absorption band. The experiment consisted of an optical system, detector and 
associated electronics, and a scanning mirror. The scanning mirror was stepped across the satellite 
ground track, allowing die sounder to view 25 separate columns of the atmosphere every 32 s over 
a cross-track ground swath of 2204 km. While the scanning mirror was stopped at each of the 
25 positions, the channel filters were sequenced through the field of view. The cross-track 
surface resolution was approximately 60 km at nadir. The radiance data were transfonned into 
temperature and water vapor profiles by a mathematical inversion technique. The rms error of the 
temperature was 2.5 to 3 K. Archival data are available from SDSD at the National Climatic Data 
Center (NCDC), Room 100, World Weather Building, Washington, DC 20233. 

DMSP 5D-2/F6-F8, AFGWC Staff 

Investigation Name - Microwave Imager (SSM/I) 

Flown on - DMSP 5D-2/F8 

NSSDC ID - 87-053A-06 

PI - AFGWC Staff \FGWC 

Brief Description 

The microwave imager was designed to provide day and night measurements of ocean surface 
wind speed, ice coverage and age, area and intensity of precipitation, cloud water content, and land 
surface moisture. An estimate of atmospheric attenuation at each of the four sensor frequencies 
was also a,vailable. Microwave brightness temperatures were obtained with a seven-chan .nel 
passive rmcrowave radiometer operating at four frequencies, thrt* with both vertical and horizontal 
polarization (19.35, 37.0, and 85.5 GHz) and one with vertical polarization (22.23 GHz). The 
instmment scann^ across the ground track to gather data over a 1400-km swath width, with 
horizontal resolutions of 13 to 50 km for different frequencies. Data weie used for tropical storm 
reconnaissance, ship routing in polar regions, agricultural weather, aircraft routing, and lefueling. 
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«]ic*4>iitiic*4i*4t4iiii4i4c4c*«4c4<4i4<ii<4«tE DMSP 5D-2/F6-F8, AFGWC Staff ♦♦♦♦♦♦♦♦♦****♦**♦*♦♦♦*♦♦♦ 
Investigation Name - Microwave Temperature Sounder (SSM/T) 

Flown on - DMSP 5D-2/F8 
NSSDC ID - 83-113A-03, 87-053 A-02 

PI - AFGWC Staff AFGWC 

Brief Description 

The microwave temperature sounder SSM/T was a seven-channel scanning radiometer that mea- 
sured radiation in the 5- to 6-mm wavelength (50- to 60-GHz) region (specifically 50.5, 53.2, 
54.35, 57.9, 58.4, 58.825, and 59.4 GHz) to provide data on the vertical temperature profile from 
the earth's surface to above 30 km. The SSM/T provided temperature soundings at higher altitudes 
and over cloudy regions inaccessible to an infrai^ temperature and moisture sounder. By choos- 
ing frequencies witii different absorption coefficients on the wing of the oxygen absorption band, 
a series of weighting functions peaking at preselected alti' ades was obtained. The radiometer 
scanned across the nadir track on seven scan positions and two ca’ ibration positions (cold sky and 
300 K). The dwell time for the cross-track and calibration positions was 2.7 s each. The total 
scan period was 32 s. The instrument had an instantaneous field of view of 12 deg and scanned 
plus or minus 36 deg from the nadir. Archival data are available from SDSD at the National 
Climatic Data Center (NCDC), Room 1(X), World Weather Building, Washington, DC 20233. 
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DOD - OTHERS 

In 1962 the U.S. Department of Defense (DOD) began to launch many satellites having only 
classified program names. This program has continued to the present as principally an Air Force 
effort. By 1967 over 25 non-US AF satellites could be identified, and by December 1977 a total of 
342 DOD unnamed satellites were launched. Many were undoubtedly reconnaissance satellites, 
but it is relatively certain that a significant number were related to the development of the DMSP 
meteorological satellite program, and others were early, still classified, launches of the same pro- 
gram. DOD has also announced certain named satellite series launches. Examples include Transit 
(navigation satellites), the OV series (USAF Orbiting Vehicle research satellites), SESP and STP 
(Space Environmental Satellite Program, subsequently named Satellite Technology Program), the 
DMSP series (since 1967), DSCS and IDSCS, MIDAS, SAMOS, SECOR, LES, VELA, ERS, 
SOLRAD, etc. Since unclassified descriptive material is not available on most early DMSP and 
meteorology-related satellites, only the MIDAS satellite/experiment descriptions are provided here 
as examples. (Note that MIDAS 1 failed to achieve orbit.) 


C 
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MIDAS 2< 


lifetln* of tftt bittcry pock 


SPACECRAFT COMMON NAME- MIDAS 2 
ALTERNATE NAMES- 1960 ZETA 1. OOOAS 

NSSDC ID- 60-006A 

I AUNCH DATE- 05/24/60 HEIGHT- 2500. KO 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRV/AGENCY 

UNITED STATES DOD-USAF 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 94.44 MIN 
PERIAPSIS' 4B4. KM ALT 


EPOCH DATE- OS/24/60 
INCLINATION- 55.0 DEG 
APOAPSIS- 511. KM ALT 


PERSONNEL 
PM - 
PS - 


UNKNOWN 

UNKNOWN 


BRIEF DESCRIPTION 

Tho HIDAS 2 (Missile Defense Alar« Systeal setellite wes 
an earth-orbltlns satellite designed to neasure IR background 
and define IR sources. In addition* the satellite carried 
experiments to measure cosmic rodletlon. atmospheric density* 
thermal emission and reflected solar radiation from the earth, 
and micrometeorites. A plasma probe was included too. The 
spacecraft weighed 2268 kg (including the second stage) and was 
chemical-battery powered. IR radiation data were received for 
the lifetime of the battery pack* which powered the final 
transmission on Hay 26* 1960. 


MIDAS 2. JURSA- 


MIDAS 5* JURSA 

K'lVESTIGATION NAME- SCANNING RADIOMETER 


NSSDC ID- 61-018A-04 


PERSONNEL 

PI - A. JURSA 
01 - E.P. TODD 


INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 


INVESTIGATION D<SCIPLINE(S) 


USAF GEOPHYS LAB 
U OF COLORADO 


INVESTIGATION NAME- NON-SCANNING RADIOMETER 


BRIEF DESCRIPTION 

The scanning radiometer was capable of measuring both 
thermal emissions and rtflected solar radiation from the earth. 
The experiment was designed* In particular* to detect the 
exhaust from a recently launched Intercontinental Ballistic 
Missiles (ICBM) snd so provide an early warning against any 
probable attack. The radiometer subsystem consisted of an 
optics turret with ipproprlste filters; two flake-thermistor 
bolometers: one sensitive to thermal radiation (5.5 to 50 
micrometers) and the other to visible and near infrared 
radiation (0.2 to 4.5 micrometers); vibratlng-wand chopper; an 
ac amplifier; and telemetry. Each detector was positioned at 
the base of a conical radiation shield that restricted the 
angular field of view to about 5 deg. The radiometer was 
mounted facing earthward In the nose cone of the spacecraft. 
The radiometer was Identical to those flown on MIDAS 1 and 2 
with the exception of employing a polished rotating mirror that 
allowed the radiometer to scan the earth from horizon to 
horizon. A complete description of the radiometer can be found 
in **Translslui'ized radiometers and high altitude measurements.** 
Final Report by Dr. E. Todd. University of Colorado* November 
1965. The experiment produced some data. However* neither of 
the detectors functioned well enough for the data to be useful 
lu calculating thermal emission or the albedo of the earth. 


NSSDC ID- 60-006A-05 


INVESTIGATIVE PR06RAH 
SPACJ TEST PROCRAH 


PERSONNEL 

PI - A. JURSA 
01 - E.P. TODD 


INVESTIGATION OISCIPLINE(S) 


USAF GEOPHYS LAB 
U OF COLORADO 


BRIEF DESCRIPTION 

This non-scanning radiometer experiment was capable of 
mersurlng both thermal emission and reflected solar radiation 
from the earth. The radiometer subsystem consisted of an 
optics turret with appropriate filters; two flake- thermistor 
bolometers: one sensitive to thermal radiation (5.5 to 50 
micrometers) and the other to visible and near Infrared 
radiation (0.2 to 4.5 micrometers); a vlbratlng-wand chopper; 
an ac amplifier; and telemetry. Each detector was positioned 
at the base of a conical radiation shield that restricted the 
angular field of view to about 5 deg. The radiometer was 
mounted faring earthward In the nose cone of the spacecraft. A 
complete description of the radiometer can be found In E* Todd* 
**Radlometer for high altitude radiation measurements.** LASP 
Project 1764-Flnal Report. University of Colorado. Boulder* 
Colorado* 1965. The radiometer functioned satisfactorily for 2 
days until the spacecraft lost electrical power. The satellite 
failed to achieve the appropriate **earthward** looking 
orientation, and the data could not be used for determining the 
earth’s thermal emission or albedo. 


SPACECRAFT COMMON NAME- HIDAS 5 
ALTERNATE NAMES- 1961 SIGMA 1* 00165 

NSSDC ID- 61-018A 

LAUNCH DATE- 07/12/61 I 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES DOD-USAF 


HEIGHT- 1600. KG 


INITIAL ORBIT PARAMETERS 
ORBIT TVPE- GEOCENTRIC 
ORBIT PERIOD- 161.5 MIN 
PERIAPSIS- 5558.00 KH ALT 


EPOCH DATE- 07/12/61 
INCLINATION- 91.2 DEG 
APOAPSIS- 5554.00 KM ALT 


SPACECRAFT COMMON NAME- MIDAS 4 
ALTERNATE NAMES- ALPHA DELTA. 00192 
HEST FORD (1) 

NSSDC ID- 61-028A 

LAUNCH DATE- 10/21/61 1 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES DOD-USAF 


HEIGHT- 1800. KG 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOE>- 166, MIN 
PERIAPSIS- 5496. KH ALT 


EPOCH DATE- 10/28/61 
INCLINATION- 95.9 DEG 
APOAPSIS- 5756. KM ALT 


BRIEF DESCRIPTION 

The MIDAS 4 (Missile Defense Alarm System) satellite was 
designed primarily to detect the exhaust heat from a recently 
launched ICBM by use of Infrared sensors. Secondary objectives 
included the measurement of cosmic radiation and the ejection 
of 550 million copper needles into orbit around the earth 
(Project Hest Ford). The needles were to serve as an 
artificial scattering medium for radio signals In the 
centimeter band. The spacecraft was cylindrical In shape and 
measured approximately 6 m in length and 1.5 m In diameter. 
The IR sensors and communication subsystem were chemical 
battery powered. Once in orbit* the spacecraft was stabilized 
In a nose-down attitude so that the IR sensors and telemetry 
antenna were always facing earthward. The satellite was 
successfully launched Into a near polar orbit on October 21* 
1961; however* the needles failed to release. 


MIDAS 4. TODD— 


INVESTIGATION NAME- SCANNING RADIOMETER 


NSSDC ID- 61-028A-02 


PERSONNEL 
PI - E.P. 


INVESTIGATIVE PROGRAM 
SPACE TEST PROGRAM 


INVESTIGATION DISCIPLINE(S) 


U OF COLORADO 


BRIEF DESCRIPTION 

HIDAS 3 (Missile Defense Alarm System) was ■ satellite 
placed in a circular earth orbit to measure IR background and 
define IR sources. This was an overall test of a system for 
detection of missile launchings with satellite-borne IR 
sensors. The payload was the same as for MIDAS 2* except that 
an Agena B replaced the Agent A as the upper stage. The 
satellite carried experiments or. cosmic radiation, atmospheric 
density* radiometric measurement* and mlcrometcoritc detection, 
and had a plasma probe. The spacecraft weighed 5500 lb 
(Including the second-stage casing). was 
chemical-battery-powered, and was launched from the paoific 
missile range. Useful IR radiation data wart racalved for tha 


BRIEF DESCRIPTION 

The HIDAS 4 scanning radiometer was capable of measuring 
both thermal emissions and reflected solar radiation from t.ie 
earth. The experiment was designed. In particular* to detect 
the exhaust from a recently launched ICBM and so provide an 
aarly warning against any probable attack. The radiometer 
subsystem consisted of an optics turret with appropriate 
filters; two flake-thermistor bolometers: one sensitive to 
thermal radiation (3.5 to SO micrometers) and the other to 
visible and near infrared radiation (0.2 to 4.5 micrometers): • 
vlb’^ating-wand chopper; an ac amplifier; and t*l'.r.^try. Each 
detector was positioned at the bsse of a conical radiation 
shield that rastrlctad the angular field of view to about 5 


DOD-4 
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dts. Thi radloaetcr wts aounttd ficins earthward In the note 
cont of the spacecraft. The radloMeter was Identical to those 
flown on MIDAS 1 and 2 with the exception of eaploylns a 
polished rotatlnp nlrror* which allowed the radloaeter to scan 
the earth fro« horizon to horizon, A conplete description of 
the radloaeter can be found In "Transistorized radloactert and 
high altitude weasurpnients*" Final Report by Dr. E. lodd# 
University of Colorado* Noveaber 1963* 

mIDAS 


SPACECRAFT COMMON NAME- MIDAS 5 
ALTERNATE NAME‘S 1962 KAPPA 1. 00271 

NSSDC ID- 62-OlOA 

LAUNCH DATE- 04/09/62 HEIGHT- 2000. KG 

LAl>^;CH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES DOD-USAF 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/01/62 

ORBIT PERIOD- 153. MIN INCLINATION- 86.7 DEG 

PERIAPSIS- 2814. KM ALT APOAPSlS- 3582* KM ALT 

PERSONNEL 

BRIEF DESCRIPTION 

The MIDAS 5 (Missile Defense Alarm System) satellite was 
designed primarily to detect the exhaust heat from a recently 
launched ICBM by use of infrared sensors. Secondary objectives 
Included measuring cosmic radiation, energetic particles* and 
the effects of the space environment on certain metals and 
emulsions. The spacecraft was cylindrically shaped, aieasurlng 
approximately 6 m in length and 1.5 m In diameter. Once In 
orbit* the spacecraft was stabilized In a nose-down attitude so 
that the IR sensors and antenna were always facing earthward. 

MIDAS 5. JURSA 

INVESTIGATION NAME- SCANNING RADIOMETER 

NSSDC ID- 62-010A-04 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - A. JURSA USAF GEOPHYS LAB 

01 - E.P. TODD U OF COLORADO 

BRIEF DESCRIPTION 

The MIDAS 5 scanning radiometer was capable of measuring 
both thermal emissions and reflected solar radiation from the 
earth. The experiment was designed, in particular, to detect 
the exhaust from a recently launched ICBM and so to provide an 
early warning against probable attack. The radiometer 
subsystem consisted of an optics turret with appropriate 
filters and two flake-thermistor bolometers, one sensitive to 
thermal radiation (3.5 to 30 micrometers) and the other to 
visible and near infrared radiation (0.2 to 4.5 micrometers). 
Other components Included a vlbratlng-wand chopper, an ac 
amplifier, and telemetry. A polished rotating mirror located 
In the optics turret allowed the radiometer to scan the earth 
from horizon to horizon. Each detector was positioned at the 
base of a conical radiation shield that restricted the angular 
field of view to about 5 deg. Similar radiometers were flown 
on MIDAS 3 and 4. A complete description of the radiometer can 
be found in "Transistorized radiometers and high altitude 
measurements." Final Report by Dr. E. Todd. University of 
Colorado. November 1963. The experiment was considered partly 
successful since only the thermal detector functioned properly. 
Radiometer data were obtained for only the first six orbits. 

MIDAS 


SPACECRAFT COMMON NAME- MIDAS 6 
ALTERNATE NAMES- 00574. HEST FORD (2) 

NSSDC ID- 65-014A 

LAUNCH DATE- 05/09/63 HEIGHT- 2000. KG 

LAUNCH SITE- VANDENBERG AFB. UNITED STATES 
LAUNCH VEHICLE- ATLAS 

SPONSORING COUNTRY/AGENCY 

UNITED STATES DOD-USAF 


PERSONNEL 
BRIEF DESCRIPTION 

The MIDAS 6 (Mtssll Als. .» System) satellite wes 
designed to detect the exhaust heat from a recently 
launched ICBH by use of Infrared tensors. A secondary 
objective was to eject 350 million copper needles Into earth 
orbit (Project Hest Ford). The needles were to serve et an 
artificial scattering medium for radio sig.ialt In the 
centimeter band* The spacecraft was cylindrically shaped 
measurins approximately 6 m in Icnfth and 1*5 m in diameter. 


Once In orbit, the spacecraft was stabilized in a nose-down 
attitude so that the IR sensors and telemetry antenna were 
always facing earthward. The satellite continued in orbit 
until April 1977. 

MIDAS 6. TODD 

INVESTIGATION NAME- SCANNING RADIOMETER 

NSSDC ID- 63-014A-02 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S) 

PERSONNEL 

PI - E.P. TODD U OF COLORADO 

BRIEF DESCRIPTION 

The MIDAS 6 s annlng radiometer was capable of measuring 
both thermal emissions and reflected solar radiation from the 
earth. The experiment was designed. In particular, to detect 
the exhaust from a recently launched ICBM and so to provide an 
early warning against probable attack. The radiometer 
subsystem consisted of an optics turret with appropriate 
filters and two flake-thermistor bolometers* one sensitive to 
thermal radiation (3.5 to 30 micrometers ) and the other to 
visible and near Infrared radiation (0.2 to 4.5 micrometers). 
Other components Included a vlbratlng-wand chopper, an ac 
amplifier* and telemetry. A oollshed rotating mirror located 
In the optics turret allowed the redlometer to scan the earth 
from horizon to horizon. Each detector was positioned at the 
base of a conical radiation shield that restricted the angular 
field of view to about 5 d^g. Similar radiometers were flown 
on MIDAS 3. 4. and 5. A complete description of the redlometer 
can be found In "Transistorized radiometers and high altitude 
measurements." Final Report by Dr. E. Todd. University of 
Colorado. November 1963. 
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DODGE SATELLITE 


The Department of Defense Gravity Experiment (DODGE) satellite was launched by the 
Department of Defense primarily to study gravity-gradient stabilization techniques. It was a single 
engineering technology satellite, not intended to be part of a larger program. Placed into a nearly 
earth-synchronous orbit on July 1, 1967, the satellite carried two vidicon cameras: one narrow- 
angle (22 deg FOV) and one wide-angle (60 deg FOV). Both cameras were capable of black-and- 
white imaging, but the narrow-angle camera was designed to include capability for color pictures. 
To support the primary satellite mission, the cameras were directed to look earthward down the 
satellite mast and its extendable 4.6-m long boom to observe the induced bending of the boom and 
the alignment of the satellite with respect to the earth. Many meteorologically useful pictures were 
obtained, including the first color pictures from near earth-synchronous altitude. 


ODGE' 


ie< 


SPACECRAFT COMMON NAME- DODGE 
ALTERNATE NAMES- 02867 

NSSDC ID- 67-066F 

LAUNCH DATE- 07/01/67 HEIGHT- 195.05 KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- TITAN 

SPONSORING COUNTRY/AGENCY 
UNITED STATES 
UNITED STATES 

ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1318.9 MIN 
PERI APSIS- 55270. KM ALT 

PERSONNEL 

PM - J. DASSOULAS 
PM - L.P. PRESSLER 
PS - R.E. FISCHELL 

BRIEF DESCRIPTION 

The DODGE (Department of Defense Gravity Experiment) 
satellite was orbited primarily to study a number of advanced 
biaxial and triaxial gravity-sradlent stabilization techniques 
at near-synchronous altitudes. Secondary objectives included 
obtainins measurements of the earth's masnetlc field at 
near-synchronous altitudes and black-and-white and color TV 
photosraphy of the entire earth disk. DODGE was launched as 
part of a multiple DOD satellite payload that in':luded PATS 1. 
LES 5. and IDCSP 16. 17. and 18. The satellite was in the form 
of an octagonal aluminum shell with a truncated pyramid at the 
top and a 25 .A-cm-diameter cylindrical mast extending 1.57 m 
from the satellite ba«e. The satellite body was 2.A1 m long 
and 1.22 m in diameter. A total of 10 knobbed booms were 
earn ed on board. Upon radio command, these booms could be 
inc^pendently extended or retracted along three axes to various 
limits out to AS. 75 n. The cylindrical mast housed a A.6-m 
boom that extended through the end of the mast* two 
15.25-m-long damper booms that extended in the x-y plane, and 
triaxial vector magnetometer sensors. The remaining seven 

booms were contained in the satellite body along with a 
two-camera (one color and one black-and-white) vldicon camera 
system. The command system consisted of a dual command 

receiver, dual command logic, and power switching circuitry. 
The telemetry system Included two directional antennas mounted 
on the mast, two 58-channel commutators for housekeeping data, 
and a dual transmitter system that transmitted analog data at a 
frequency of 2A0 MHz and TV data at 136.8 MHz. The satellite 
was successfully stabilized 12 days after launch by means of 
the gravity-gradient booms and libratlon dampening systems. It 
was oriented with its base and mast directed toward the center 
of the earth's disk. The mission was a success and proved the 
feasibility of achieving triaxial gravity-gradient 
stabilization at synchronous altitudes using passive and 
semipassive techniques. The satellite operated for over 3 yr 
and took thousands of black-and-white and color pictures of the 
earth. Early in 1971. problems with the batteries on board 
limited operation to only solar acquisition periods. The 
satellite was placed in an operational off mode in early 1971. 

DODGE. THOMPSON 

INVESTIGATION NAME- DUAL VIDICON CAMERAS 

NSSDC ID- 67-066F-01 INVESTIGATIVE PROGRAM 

SPACE TEST PROGRAM 

INVESTIGATION DISCIPLINE(S ) 
METEOROLOGY 

PERSONNEL 

PI - T. THOMPSON APPLIED PHYSICS LAB 

BRIEF DESCRIPTION 

The DODGE dual vldlccn camera experiment was designed 
primarily tn determine (1) the alignment of the satellite with 
respect to the earth and (2) the amount of solar and 
gravitationally induced bending of the downward-pointing 
stabilization boom. in addition, the cameras were capable of 
providing information on the structure and dynamics of global 
cloud systems, cloud heights, airglow. and auroras. The 
cameras ware mounted in the base of the satellite and viewed 
down the 1.57-m-long cylindrical mast toward the earth. The 
earth remained fixed In the field of view (FOV) when all 
oscillations ware damped out and stabilization was achieved. 
The camera system consisted of two vldicon cameras, one with a 
22-deg FOV and the other with a 60-dtg FOV* and associated 
electronics and power converters. Both cameras were equipped 
with a 2.5A-cm vldicon tube (512 lines/scan) and a special slow 
scan (200 sac/scan) video pickup. The 60-dag FOV camera took 
black-and-white pictures only and used a simple blada-typc 
shutter. The 22-deg FOV camera, however* took both color and 
black-and-white pictures. It used a rotating eight-channel 
color wheel placed in front of the camera, which provided 
shuttering action. Three of the channels were equipped with 
blue* green, and red filters, one channel was left blank, and 
the remaining four had various shortwave cutoff (haze or 
Rayleigh) filters. Hlgh-purity quartz cover plates were placed 
over the optical filters for protection against radiation 


NASA-OSSA 

D0D-»*AVY 


EPOCH DATE- 01/15/68 
INCLINATION- 6.2 DEC 

APOAPSIS- 35659. KM ALT 


applied PHYSICS LAB 
US NAVAL RESEARCH LAB 
APPLIED PHYSICS LAB 


damage. The normal sequence of operation consisted of a 200-s 
charge cycle and alternate exposures and 200-s readouts of the 
60-deg and 22-deg FOV vldicon tubes. In continuous operation, 
a 60-deg FOV camera exposure and read cycle followed 
immcdia'^ely. Most of the pictures taken were black-and-white. 
On occasion, however, a command was sent from the ground to the 
satellite to initiate the color photography sequence. This 
sequence took 13.3 min and produced three frames, which were 
used to generate a composite color picture. The sequence 
consisted of alternate 1.2-s exposures of the camera tube with 
each of the color filters placed in the optical path of the 
camera. The information on the vldicon tube was read out for 
one color channel while the next color filter was moved into 
place. The video signals were then amplified, processed, and 
transmitted to the APL ground receiving station in Howard 
County. Maryland, where the color picture was reconstructed. 
The picture Included a spherical color standard mounted on the 
end of the A.6-m boom that extended out from the cylindrical 
mast. An identically colored sphere was kept in the ground 
acquisition station to monitor the accuracy of the colors 
displayed in the picture. To obtain data needed for the 
dynamic boom bending studies, a special fast scan (25 sec/scan) 
mode wes Included. Owing to the motion of the satellite across 
the face of the earth, pictures were taken for only 5.5 days 
ouf of its II. 2-day period, when the satellite was within 
communication range of the ground receiving station. During 
this period, the satellite programmer turned the camera system 
on every hour on the hour for 10 min. In the normal mode of 
operation (slow scan), one picture per camera was obtained 
every hour. The fast scan and color picture modes were 
initiated and controlled by ground commands. The pictures had 
a ground resolution of 66.6 and 2A km for the 60-deg and 22-deg 
FOV cameras, respectively. Separate sun sensors protected the 
cameras when the sun was in the FOV by preventing the shutter 
from opening. Pictures taken during the time when the sun was 
eclipsed by the earth provided Info'-raation on airglow and 
auroral phenomena, while normal pictures of the earth provided 
data on cloud height by correlating the color bands of 
atmospheric scattering with altitude. The experiment was a 
success and produced over 25.000 pictures. On July 2''', 1967. 
the DODGE 22-deg FOV camera took the first color picture of the 
earth ever made from a near-synchronous altitude. The 
negatives and positives of the pictures from 1967 and 1968 are 
kept at APL. About 500 pictures from the 1967-1968 period have 
been digitized and recorded on magnetic tape and are also kept 
at APL. Pictures from 1969 to 1971 are stored on magnetic tape 
in analog form and on A- by 5-in. Polaroid prints. Problems 
with the spacecraft battery limited operations in 1971 to solar 
power acquisition times only. The last picture was taken in 
January 1971. Owing to limited funding, the experiment was 
placed in an operational off mode in the first quarter of 1971. 
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EOLE/PEOLE SATELLITE PROGRAM 


This French-U.S. satellite program consisted of the initial preliminaiy HOLE (which was a feasi- 
bility test of the HOLE satellite) and the subsequent operational version. Both were very similar in 
design and appearance, since the PEOLE design proved to be successful. The spacecraft was 
designed for gravity-gradient stabilization, and experimentation was primarily for weatlier 
communications. The satellite would systematically interrogate a number of constant pressure 
level, free-floating balloons to obtain meteorological data (altitude, pressure, temperature, and 
humidity) fiom balloon-borne instrumentation. The EOLE experiment included Doppler equipment 
which, in combination with satellite-to-balloon range measurements, could effectively track any 
given balloon to obtain wind vectors. Balloons were flown in the Southern Hemisphere to reduce 
problems of interference with commercial air traffic. 


EOL-3 


EOLE J 


SPACECRAFT COMMON NAME- EOLE 1 
ALTERNATE NAMES- CAS- A. 05A35 
EOLE 


NSSDC ID- 71-071A 

LAUNCH DATE- 08/U/71 HEIGHT- 8A.7 KG 

LAUNCH SITE- WALLOPS FLIGHT CENTER* UNITED STATES 
LAUNCH VEHICLE- SCOUT 

SPONSORING COUNTRY/ AGENCY 
FRANCE 

UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 100.7 MIN 
PERIAPSIS- 677. KM ALT 

pPD^nii: P'1 

PM - S.R. STEVENS NASA-GSFC 

PS - W.R. BANDEEN NASA-GSFC 


CNES 

NASA-OSSA 


EPOCH DATE- 08/17/71 
INCLINATION- 50. OEG 
APOAPSIS- 906. KM ALT 


BRIEF DESCRIPTION 

EOLE 1* the second French experlniental meteorological 
satellite and the first launched by NASA under a cooperative 
asreement with the Centre National d'Etuues Spatlales (CNES)* 
was designed to function primarily as a communications 
satellite to acquire and relay telemetered data on altitude* 
pressure* temperature* moisture* and upper atmospheric wind 
velocities from Instrumented earth-cli'cllng constant density 
meteorological balloons. The octagonally shaped satellite 
measured 0.71 m across opposite corners and was 0.58 m long. 
Electrical power (20 W everage) was supplied by eight 

rectangular solar panels deployed A5 deg from the EOLE I upper 
octagonal structure after orbital Insertion* and by 15 
rechargeable silver-cadmium batteries. Constant earth 
orientation was maintained by a deployable 10.06-m gravity 
gradient boom. Satellite spin was near zero rpm In orbit* and 
the attitude was programmed to remain stable within 9 deg of 
local vertical. The data were stored on board the spacecraft 
and unloaded on command when the spacecraft was within range of 
the ground station. The onboard telemetry consisted of (1 ) a 
136.350-MHr downlink transmitter for relaying balloon telemetry 
to ground stations and also to serve as a tracking beacon* (2) 
a 1A8.25-MHZ receiver for receiving spacecraft commands and 
telemetry programs for balloon operations* and (3) a 
spacecraf t-to-balloon transmitter (A6A.8<i MHz) and receiver 
(<501.7196 MHz). The satellite operation was successful with 
the exception of the inadvertent destruction o. 71 balloons by 
an erroneous ground command. The last balloon ceased 
transmitting in January 1973. However, the spacecraft was 
subsequently used to track and receive data from ocean buoys* 
Icebergs, and ships. 

EOLE 1. BANDEEN 


INVESTIGATION NAME- UPPER ATMOSPHERE WINDS AND WEATHER DATA 
RELAY SYSTEM 


NSSDC ID- 71-071A-01 INVESTIGATIVE PROGRAM 

CODE EE/CD-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 


PERSONNEL 

PI - W.R. BANDEEN 
01 - A. KASAHARA 
01 - .1. ANGELL 

01 - Y. MINTZ 

01 - P. MOREL 


NASA-GSFC 

NATL CTR FOR ATMOS RES 
NOAA 

U OF CALIF. LA 
CNRS 


BRIEF DESCRIPTION 

The EOLE 1 upper atmospheric winds and weather data relay 
system consisted of equipment designed primarily to collect 
various meteorological from balloons in the Southern 
Hemisphere floating at pressure altitudes of about 200 mb. A 
secondary objective was to develop techniques for accurately 
determining balloon positions from an orbiting spacecraft. The 
satellite carried a modified Doppler system on board* which* 
when combined with satellltc-icqulrcd range measurements* could 
locate a balloon's horizontal position to within plus or minus 
3 km. As many as 500 S.66-m* helium-filled* 30-day-llf etime 
constant density balloons were launched at the rate of three 
per day from three sites In Argentina* with an additional 250 
held In reserve to replace those that failed. Each balloon had 
a frangible 9.75-ffl Instrumentation line carrying temperature 
and pressure sensors* tolar cells and batteries for power 
supplies, a telemetry receiver operating at A6A.A864 MHz. and a 
A-W* AOl . 71 796-MHz transmitter Using a linear sleeve antenna. 
The spacecraft Interrogated the balloons both day and night* 
individually* in sequence* or In a programmed group (up to 6< 
at a time). The balloon position and sensor data were relayed 
to the ground and wera fed into a computer program that 
provided* for operational use* wind speed and direction* 
ambient temperature* ambient pressure. end balloon 
superpressure. Each balloon was also equipped with an 
explosive charge for self-destruction* which could be triggered 
by ground command if the balloon drifted beyond the 
experlment*s latitudinal limits (SO deg S to 60 deg S). On 
September II* 1971* 71 of the 115 balloons in operation were 
accidentally destroyed when ground personnel Inadvertently sent 


up a general destruct commgnd Instead of the Interrogation 
command. The number of balloons gradually decreased during the 
experiment lifetime (due to Icing, leakage* etc.}. The last 
balloons were intentionally destroyed January 1973. The 
exporlment was subsequently used for tracking and collecting 
data from ocean buoys* icebergs* and ships. 

a PEOLE 


SPACECRAFT COMMON NAME- PEOLE 1 
ALTERNATE NAMES- PEOLE, PRELIMINAIRE EOLE 
0A801. DIAHANT-B NO 2 


NSSDC ID- 70-109A 

LAUNCH DATE- 12/2A/70 HEIGHT- 70. KG 

LAUNCH SITE- KOUROU (CENTRE SPATIAL GUYANAIS). FRENCH GUIANA 
LAUNCH VEHICLE- DIAMANT 


SPONSORING COUNTRY/AGENCY 
FRANCE 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 9f.9 MIN 
PERIAPSIS- 51A. KM ALT 

PERSONNEL 

PM - UNKNOWN 

PS - UNKNOWN 


CNES 


EPOCH DATE- 12/13/70 
INCLINATION- 1A.98 DEG 
APOAPSIS- 7A9. KM ALT 


UNKNOWN 

UNKNOWN 


BRIEF DESCRIPTION 

PEOLE 1 (Prellmlnalre EOLE) was the first French 
experimental meteorological satellite and the first launched by 
the Centre National d'Etudes Spatlales (CNES) from the Centre 
Spatial Guyanals near Kourou* French Guiana. The satellite was 
placed into a near-circular* near-equatorial orbit. Launched 
before the initiation of France's operational meteorological 
satellite program* PEOLE 1 was designed to test the feasibility 
of acquiring data* including wind velocity, by reception of 
telemetry and tracking data from independent earth-circling, 
constant-altitude* and meteorological balloons. Qualifying 
tests were made of a gravity-gradient stabilization and 
attitude system. onboard engineering, and meteorological 
experimental equipment that were later used on the EOLE 
meteorological satellite. In addition, studies were made of 
the effects of the space radiation environment on solar cells 
composed of thin layers of cadmium sulfide and cadmium 
tellurlde. The satellite was in the form of a regular 
octahedron 0.70 m across opposite corners and 0.55 m long with 
eight solar panels containing 5920 solar cells, which were 
deployed A5 deg from the spacecraft's upper r^-tagonal structure 
after orbital Insertion. A 136.350-MHz (1 command receiver 
handled the command and programmins telemetry. The 
satellite-balloon and satellite-earth interrogation systems 
were tested with a A00.190-MHz (A-W) transmitter that op*.rated 
through an earth-oriented canted turnstile antenna mounted on 
the satellite base. PEOLE 1 was a success, and nearly all of 
Its systems were incorporated Into the design of EOLE 1. 
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EARTH RADIATION BUDGET EXPERIMENT (ERBE) PROGRAM 

The Earth Radiation Budget Experiment (ERBE) program was designed for observations of the 
earth's radiation budget on global and regional scales in relation to long-term processes of the 
earth's weather and climate. The ERBE system allows the entire earth to be observed at some time 
of each day, and most of the earth at all times of day during every month. It consists of three 
satellites. Two of the satellites are the NOAA 9 and 10, advanced TIROS-N-class operational 
meteorological satellites, which are placed in 830-km polar, sun -synchronous orbits. The third 
satellite is NASA's Earth Radiation Budget Satellite (ERBS), which was launched in 1984 by a 
Shuttle into a 610-km circular, 57 deg-inclined orbit, covering nearly all parts of the earth from 
57 deg S to 57 deg N latitude. 

Each of the three spacecraft carries an ERBE nonscanner (ERBE-NS) instrument and a scanner 
(ERBE-S) instrument for measuring incident and reflected solar energy, and the earth's emitted 
radiation at different wavelengths, ranging from 0.2 to 50 micrometers. In addition, the ERBS 
satellite carried a Stratospheric Aerosol and Gas Experiment (SAGE II) sun-scanning radiometer 
for measuring solar radiation attenuation caused by atmospheric constituents. Mapped vertical and 
horizontal distributions of stratospheric aerosol and ozone were related to the radiation budget 
study. The SAGE II instrument was the fourth in a series of spacebome stratospheric aerosol 
monitors. Earlier models of the sensor were flown on the Apollo/Soyuz Test Project, Nimbus 7, 
and SAGE (AEM-B). 

For satellite and experiment descriptions of the other two ERBE experiments, see NOAA 9 and 10. 
A special issue of Rev. Geophys., v. 24, 1986, contains more details on the ERBE program and 
some preliminary results. 
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ERBSi 
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SPACECRAFT COMMON NAME- ERB$ 

alternate names- EARTH RAD BUDGET SAT. ER8S-A 

NSSDC 30- 8A-108B 

LAUNCH DATE- 10/05/8 A HEIGHT- 2250. KG 

launch site- KENNEDY SPACE CENTER, UNITED STATES 
launch vehicle- SHUTTLE 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 12/.1/8A 

ORBIT PERIOD- 96.8 MIN INCLINATION- 57. DEG 

PERIAP3IS- 598. KM ALT APQAPSIS- 609. KM ALT 

PERSONNEL 

PM - C.L. WAGNER, JR. NASA-6SFC 

PS - M.D. KING NASA-GSFC 

brief DESCRIPTION 

The Eerth Radiation Budset Sate'<Mte (ER6S) was designed 
to be 8 2-yr mission to gather required radiation budget datii 
aerosol data, and ozone data to assess climate change and ozone 
depletion. The two experiments were the Earth Radiation Budget 
Experiment (ERBEl and the Stratospheric Aerosol and Gas 
Experiment II (SAGE II). An l.R6E Is also carried on two 
TIROS-N series (NOAA 9 and NOAA-G) missions. 

ERBS, BARKSTROM 

INVeSTIGAT* N NAME- EARTH RADIATION BUDGET EXPERIMENT (ERBE) 

NSSDC ID- 84- 1 08 B- 01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 
ATMOSPHERIC PHYSICS 

PERSONNEL 

EM - J.E. COOPER NASA-LARC 

TL - B.R. BARKSTROM NASA-LARC 

brief DESCRIPTION 

The Earth Radiation Budget Experiment (ERBE) was designed 
to measure the energy exchange between the earth-atmosphere 
system and space. The measurements of global, zon^l, a^d 
regional radiation budgets on monthly lime scales helped In 
climate prediction and In the development of statistical 
relationships between regional weather and rndiatlon budget 
anomalies. The ERBE consisted of two instrument packages: the 

non-scanner (ERBE-NS) Instrument and the scanner (ERBS-S) 
Instrument. The ERBE-NS Instrument had five sensors, each 

using cavity radiometer detectors. Four of them were primarily 
earth-viewing. Two wide f leld-of-vlew (FOV) sensors viewed the 
entire disk of the earth from limb to limb, approximately 155 
deg. Two medium FOV sensors viewed a 10-deg region. The fifth 
sensor was a solar monitor that measured the total radlution 
from the sun. Of the four earth-viewing sensors, one wide and 
one medium POV sensor made total radiation measurements i the 
other two measured reflected solar radiation In the shortwave 
spectral band between 0.2 and 5 micrometers by using Suprasll-H 
filters. The earth-emitted longwave radiation component was 
determined by subtracting the shortwave measurement from the 
total measurement. The ERBE-S instrument was a scanning 
radiometer which contained thre; narrow FOV channels. One 
channel meesured reflected solar radiation in the shortwave 
spectral interval between 0.2 and 5 micrometers. Another 
channel measured earth-emitted radiation in the longwave 
spectral region from 5 to SO micrometers. The third channel 
measured total radiation with a wavelength between 0.2 and 50 
micrometers. All three channels were located within a 
continuously rotating scan drum which scanned the FOV across 
track sequentially from horizon to horizon. Each channel made 
74 radiometric measurements during each scan, and the FOV of 
each channel was 3 by 4.5 deg that cov "d about 40 km at the 
earth's surface. The ERBE-S also viewed the sun for 
calibration. Additional information can ba obtalne. f 'om the 
"Earth Radiation Budget Experiment (ERBE): An Overview," J. 

Energy, v. 6. pp. 14I-I46 '( 1982 ) , by 6. R. Berkstrom and J. B. 
Hall, Jr. See Appendix B3 for a list of ERBE investigators. 

ERBS, MCCORMICK 


PERSONNEL 


PI - M.P. 

MCCOKMICK 

NASA-LARC 

01 - L. 

MCNA5TERS 

NASA-LARC 

01 - H. 

VAUGHAN 

NASA-LARC 


BRIEF DESCRIPTION 

The SAGE sensor was a multi-spectral channel radiometer 
which measured thv extinction of solar radiation intensity 
during solar occultatlon. As the spacecraft emerged from the 
earth's shadow during each orbit, the senror acquired the sun 
and measured the solar Intensity In seven wavelength bands 
centered between 0.385 sne 1.0 micrometers as It scanned the 
sun vertically. AS the spacecraft continued In orbit, tnc line 
tf sight from the sporerraft to th# rising fjn scanned ne 
earth's atmosphere, resulting in a meas ement of .tie 
attenuated solar intensity at different ateu spheric layrre. 
The procedure was then repeated In a reverse sense during 
spacecraft sunset. Each sunrise or sunset event was monitored 
from the top of the clouds to approximately 150 km above the 
earth's surface. The sinsor had an instantaneous field of view 
of approximately O.S km measured at the horizon for a 600-km 
orbit. The dytamlc range of eacn radiometric channel was 
approximately 4000, and the uncertainty In any radiometric 
measurement was specified to be less than of the 
unattenuated solar intensity (the sensor was partially 
self-calibrating In that a measurement of the unattenuated 
solar Intensity was made prior to e ich spacecraft sunset and 
following each spacecraft sunrise). Fu-thermore , zero 
intensity levels were reached ev^ry time the elevation mlrrcr 
scanned off the sun. The Instrument module consisted of 
optical and electronic subassemblies mounted side by side. The 
optical subassembly consisted of a ^lat scanning mirror, 
Cassegrain optics, and a detector package. The entlr* optical 
subassembly was glmbaled In azimuth. The azimuth servo 
employed sun sensors driven to null on the center of the sun to 
a tolerance of plus or minus 1 arc-mln. At *ne beginning, of a 
sunrise or sunset event, the Instrument si .wed In azimuth to a 
position, to acquire the sun. Upon acquisition In azimuth, the 
mirror »ervo scanned in elevation until the sun was acquired. 
The sc n r’inge *.'*s then reduced to scanning back and forih 
across the 'olar lm? 9 t erly. The solar Input was reflected 
from the scan mi.'ror •■hrough the Cassegrain telescope, which 
produced a solar Image upon the science detector aperture. 
This Image was scanned across the aperture by the motion of the 
scan mirror. The radlatl.n through the aperture was dispersed, 
and the beams reo^esentlng the wavelength bands were then 
collected and applied to silicon pin diode detectors. The 
outputs of the detectors were fed to signal-conditioning 
amplifiers whose outputs went to the pCM encoder. The PCM 
encoder multiplexed and digitized the signals and then 
transferred the digital data to the ERBS data iystem. The 
radiometric data for each wavelength channol were sampled 64 
times per second or approximately four times per kilometer of 
tangent altitude, and they were digitized to 12 bits. These 
data, plus science supporting data and Instrument module 
housekeeping data, totalled approximately 6 kbps. Sec Appendix 
B for a list of SAGE-11 Investigators. 


INVESTIGATION NAME- STRATOSPHERIC AEROSOL AND GAS (SAGE) 

NSSDC ID- 84-108B-^2 INVESTIGATIVE PROGRAM 

CODE EE, APPLICATIONS 

INVESTIGATION D1SCIPLINE(S ) 
METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 
ATMOSPHERIC PHYSICS 
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ENVIRONMENTAL SCIENCE SERVICES ADMINISTRATION (ESSa) 

SATELLITE PROGRAM 

The Operational TIROS (OT) and TIROS Operational Satellite (TOS), more commonly known as 
the ESSA program (Environmental Science Services Administration), grew out of the experience in 
space technology gained through the TIROS R&D program. Built and launched by NASA and 
operated and financed by ESSA, these satellites were designed to provide both local and global 
daytime coverage of the earth's surface and cloud cover on a daily basis, and to obtain global heat- 
balance data. 

The program operation was initiated on February 3, 1966, with the launch of OT 3 from the 
Eastern Test Range by a Delta rocket into the successful orbit of ESSA 1. Later spacecraft in the 
series were launched from the Western Test Range using an improved Delta rocket. A total of nine 
ESSA spacecraft were successfully placed in orbit with a tenth (TOS-H) built and placed in 
storage. 

All OT and TOS spacecraft were launched into circular, near-polar, sun-synchronous orbits, and 
were spin stabilized in a cartwheel mode. Improved attitude configuration, higher orbits, and better 
camera resolution gave ESSA spacecraft significantly improved photographic capabilities over the 
previously launched TIROS spacecraft ESSA 2, 4, 6, and 8 were equipped with two identical 
2.54-cm diameter, 800-line, vidi^'Oii APT cameras to provide direct readout of daytime cloud cover 
over specified locations. ESSA 3, 5, 7, and 9 were fitted with two redundant 2.54-cm diameter, 
800-line, Advanced Vidicon Camera System (AVCS) cameras and a dual tape recorder for photo- 
graphing and storing global cloud-cover data for subsequent transmission to ground acquisition 
stations at Wallops Island, VA, and Fairbanks, AK. The cameras on ESSA 1 were identical to the 
vidicons used on TIROS satellites. With the exception of ESSA 1, the cameras were mounted 
perpendicular to the spin axis. All odd-numbered ESSA spacecraft after ESSA 1 also carried two 
low-resolution infrared Flat Plate Radiometers (FPRs) that were mounted on the satellite baseplate 
and used to monitor the intensity of emitted and reflected radiation fr om the earth-atr icsohere 
system on a global scale. 



The operating system consisted of two ESSA satellites functioning simultaneously: one A VCS- 
equipped spacecraft and one APT-equipped spacecraft. The system provided full daytime global 
imagery of cloud systems on a daily basis. These spacecraft proved extremely reliable. Over 
140,000 useful meteorological photographs were received from the AVCS experiment on ESSA 9, 
before it was placed in an operationally off mode in November 1972. The APT experiment was a 
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great aid to operational meteorology at the local level; by 1971 nearly 600 stations throughout the 
world were capable of receiving real-time, cloud-cover photographs from APT-equipped ESSA 
spacecraft Although no historical APT data are available, the experiment brief description is 
included here for completeness. 
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Spacecraft Name - ESS A 1-9 


S/C 


ESSAl 

ESSA2 

ESSA3 

ESSA4 

ESSA5 

ESSA6 

ESSA7 

ESSA8 

ESSA9 


S/C 

ESSA 1 
ESSA 2-9 


Alternate NSSDC 
Name K) 

OT3 66-008A 

OT2 66-016A 

TOS-A 66-087A 

TOS-B 67-006A 

TOS-C 67-036A 

TQS-D 67-1 14A 

TOS-E 68-069A 

TOS-F 68-1 14A 

TOS-G 69-016A 


Launch Inc. 
Date (deg) 

02/03/66 97.9 

02/28/66 101.0 

10/02/66 101.1 

01/26/67 102.0 

04/20/67 102.0 

11/10/67 102.1 

08/16/68 101.7 

!2,'i5/68 101.9 

02/26/69 101.8 


Perig. 

Apog. 

Pd.. 

(km) 

(km) 

(min) 

702 

845 

100.4 

1356 

1418 

113.6 

1383 

1493 

114.6 

1328 

1443 

113.5 

1361 

1423 

113.6 

1410 

1488 

114.8 

1432 

1476 

115.0 

1410 

1473 

114.7 

1427 

1508 

115.3 


PM PS 

R. M. Rados (Retired) Aero, and Meteo. Div. 

NASA/GSFC NASA/GSFC 

W. W. Jones (NLA) 

NASA/GSFC 


Brief Description 


ESSA 1-9 (Environmental Science Services Administration) were spin-stabilized operational 
meteorological spacecraft designed to take daytime cloud-cover pictures and solar and terrestrial 
radiation on a global basis. They were also known as Operational TIROS (01) and TIROS 
Operational Satellites (TOS). ESSA 1 had a redundant vidicon camera system, i^ter odd-number 
ESSA satellites were equipi^d with two Advar»ced Vidicon Camera System (AVCS) cameras. 
Even-numbered ESSA satellites had two Automatic Picture Transmission (APT) cameras. The 
A.VCS satellites also carried a Flat Plate Radiometer (FPR) system. The satellites had essentially 
the same configuration as that of the TIROS series; i.e., an 1 8-sided tight prism, 107 cm across 
opposite comers and 56 cm high, with a reinforced baseplate carrying most of the subsystems and 
a cover assembly (HAT). Electrical power was provided by approximately 10,000 1- by 2-cm 
solar cells that were mounted on the cover assembly and by 21 nickel-cadinium batteries. A pair of 
crossed-dipole command and receiving antennas projected out and down from the baseplate. A 
monopole telemetry and tracking antenna extend&d up from the top of the cover assembly. Each 
satellite was placed in a cartwheel orbital mode, with its spin axis maintained normal to the orbital 
plane. The satellite spin rate and attitude were determined primarily by a magnetic attitude spin coil 
(MASC). The MASC was a current-carrying coil mounted in the cover assembly. The magnetic 
field induced by the current interacted with Ae eartlfs magnetic field to provide tiie necessary 
torque maintaining a desired spin rate of 9.225 rpm for odd-numbered ESSA and 10.9 rpm for 
even-numbo’ed ESSA. Five small solid-fuel thrusters tiK>unted around the baseplate provided a 
secondary means of controlling the spacecraft spin rate. 






ESSA1-9,NESS 5 Jf 

Investigation Name - Advanced Vidicon Gunera System (AVCS) 

Flown on - ESSA 3, 5, 7, 9 

NSSDC ID - 66-087-01, 67-036A-01, 68-069A-01, 69-016A-01 

PI - NESS Staff NOAA/NESS 

Brief Description 

This system was a camera, tape recorder, and transmitter combination that could record and store a 
series of remote daytime cloud-cover pictures for subsequent playback to a ground data acquisition 
facility. The cameras and tape recorder system were essentially Ae same as those on Nimbus 1 
and 2. The ESSA AVCS system consist^ of two redundant wide-angle cameras with 2.54-cm 
vidicons. The cameras were mounted 180 deg apart on the side of the spacecraft, with their optical 
axes perpendicular to the spin axis. The camera optical system employed a 180 deg lens with a fo- 
cal lengA of 6.0 mm. Each camera was independently triggered into action only when it came into 
view of the earth. A video frame consisted of 0.25 s of blanked video followed by 6.25 s of vidi- 
con scan (833 lines) and a final 0.25-s period of blanked video. Concurrent with shutter actuation, 
a 16-increment gray scale was included at the edge of each picture frame as a contrast check. A 
four-track tape recorder could store up to 36 pictures. The data could be read out between picture- 
taking cycles without losing a picture or interrupting a sequence. Six or 12 AVCS pictures per or- 
bit could be programmed. At nominal attitude and ^titude (approximately 1450 km), a picture 
covered a 3100- by 3100-km square with a horizontal resolution of about 3 km at nadir. There 
was a 50% overlap along the track between successive pictures to ensure complete coverage. The 
experiment was a success. Data from this experiment are available through SDSD. For an index 
of available data, see the "Catalog of Meteorological Satellite Data - ESSA 3 Television Cloud 
Photography," and the. "Catalog of Meteorological Satellite Data - ESSA 3 and ESSA 5 Television 
Cloud Photography," etc., for sale from the U.S. Superintendent of Documents. 

ESSA 1-9, NESS Staff 

Investigation Name - Vidicon Camera System 

Flown on - ESSA 1 

NSSDC ID -66-008A-01 

PI - NESS Staff NOAA/NESS 

Brief Description 

This system was a camera, tape recorder, and transmitter combination that could record and store a 
series of remote daytime cloud-cover pictures for subsequent playback to a ground data acquisition 
facility. The system was similar to diose flown on previous TIROS missions, consisting of two 
redundant 500-scan-line TV cameras with 1.27-cm vidicons. The cameras were mount^ 180 deg 
apart on the side of the spacecraft and were canted 75 deg from the spaceaaft spin axis. The 
cameras were triggered into action only when they came into view of the earth. Each tape recorder 
had two separate channels, one for storing video signals and one for sun-angle data, which served 
as a time reference. Up to 32 pictures consisting of five levels of gray could be stored fci 
subsequent playback. At nominal attitude and altitude (approximately 1450 km), the cameras 
covert a 1200- by 1200-km square with a spatial resolution of about 3 Ion at nadir. The 
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experiment was a success. Data from this experiment are available through SDSD. For a corr plete 
index of data, see parts 1 and 2 of the "Catalog of Meteorological Satellite Data - ESS A 1 
Television Cloud Photography," for sale from the U.S. Superintendent of Documents. 

ESSA 1-9, Suomi 

Investigation Name - Flat Plate Radiometer (FPR) 

Flown on - ESSA 3, 5, 7, 9 

NSSDC ID - 66-087 A-02, 67-036A-02, 68-069A-02, 69-016A-02 

PI - V. E. Suomi U. of Wisconsin 

01 - R. S. Parent U. of Wisconsin 

Brief Description 

This experiment was designed to provide a measurement of the global distribution of reflected 
solar and long- wave radiation leaving the earth. The FPR system was composed of four infrared 
sensors, an analog-to-digital converter, a commutator, and a tape recorder. Two pairs of radio- 
meters were mounted on opposite sides of the spacecraft, with their axes perpendicular to the spin 
axis. A cone shield was employed on two of the radiometers to isolate or reduce any response 
due to direct solar radiation. The field of view on the other two instruments was unrestricted. 

Both types of radiometers used a coated (either black or white) aluminum disk as the sensing 
element. The disk temperature was measured by two thermistors mounted on the back surface of 
the disk. The black-coated disk responded to the sum of the reflected solar, direct solar, and 
emitted long-wave i^ation. The white disk reflected in the visual range but absorbed in the 
infrared (7- to 30-micrometer) range. Data from this experiment are available through SDSD. 
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ESSA 1-9, NESS Staff 

Investigation Name - Automatic Picture Transmission (APT) 

Flown on - ESSA 2, 4, 6, 8 

NSSDC ID - 66-016A-01, 67-006A-01, 67-114A-01, 68-114A-01 
PI - NESS Staff NOAA/NESS 

Brief Description 

This experiment was a camera and transmitter combination designed to transmit real-time, daylight, 
slow-scan television pictures of cloud cover to any properly equipped ground receiving station. 
The camera system consisted of two redundant APT cameras with 2.54-cm-diameter vidicons. 
Each camera had a 108-deg wide-angle f/1.8 objective lens with a focal length of 5.7 mm. The 
cameras were mounted 180 deg apart on the side of the spacecraft, with their optical axes perpen- 
dicular to the spacecraft spin axis. The cameras were programmed to take four or eight APT 
pictures per orbit. The actual photography required 8 s and the transmission 200 s. Earth-cloud 
images retained on the photosensitive surface of the vidicon were read out at four lines per second 
to produce on 800-line picture. Two 5-W TV transmitters (137.5 MHz) relayed the pictures to 
local APT stations within the communication range. The faceplate of the vidicon had reticle marks 
that appeared on the picture format to aid in relating the picture to its geographical position on the 
earth’s surface. A, nominal satellite attitude and altitude (approximately 1450 km), a picture 
covered a 3100- by 3100-km square with a horizontal resolution of about 4 km at nadir. There 
was a 30% overlap between pictures along the track to ensure complete coverage. APT data were 
primarily intended for operational use within the local APT acquisition station. 
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EXPLORER SATELLITE PROGRAM 

The Explorer program had its beginnings as a joint effort by the U.S. Army and Navy under pro- 
ject "Orbiter." These efforts were terminated with approval of the Navy Vanguard program in 
September 1955. On November 8, 1957, 35 days after the Sputnik 1 success and 28 days prior to 
the first Vanguard launch attempt, DOD announced Army participation in the satellite launch efforts 
for the 1959 IGY. The resultant efforts based upon the project Orbiter experience and the 
Redstone rocket as a first stage led to a successful launch of Explorer 1 by a four-stage (Jupiter C) 
launch vehicle on February 1, 1958. The Explorer series continues to be used as a name for small, 
usually rather specialized research satellites primarily for astrogeophysical studies. Approximately 
56 Explorer satellites had been launched as of 1985. Explorer 6 carried a cloud-cover experiment 
similar to that on Vanguard 2, and Explorer 7 carried a radiometry experiment to observe both 
incoming and outgoing thermal radiation. Further U.S. research work for meteorological applica- 
tions was done primarily on the TIROS, Nimbus, and SMS/GOES satellite series. 
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EXPLORER «< 


* EXPLORER 7! 


SPACECRAFT COMMON NAME- EXPLORER 6 
ALTERNATE NAMES- ABLE 3. HS9 DELTA 1 
00015 

NSSDC ID- 59-004A 

LAUNCH DATE- 08/07/59 WEIGHT- AA. KG 

LAUNCH SITE- KENNEDV SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- THOR 


SPONSORING COUNTRY/ AGENCY 
UNITED STATES 
UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 754. MIN 
PERI APSIS- 237.000 KM ALT 


PERSONNEL 

PM - J.C. LINDSAY(DECEASED) 
PS - J.C. LINDSAY (DECEASED) 


NASA-OSSA 

DOD-USAF 


EPOCH DATE- 12/19/59 
INCLINATION- 47.0 DEG 
APOAPSiS- 41900.0 KM ALT 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

Explorer 6 was a small, spheroidal satellite designed to 
study trapped radiation of various enersles. salactlc cosmic 
rays, seomasnetlsm. radio propagation in the upper atmosphere, 
and the flux of micrometeorites. It also tested a scanning 
device designed for photographing the earth's cloud cover. The 
satellite was launched into a highly elliptical orbit with an 
initial local time of apogee of 2100 h. The satellite was spin 
stabilized at 2.8 rps. with the direction of the spin axis 
having a right ascension of 217 deg and a declination of 23 
deg. Four solar cell paddles mounted near its equator 
recharged the storage batteries while in orbit. Each 
experiment except the television scanner had two outputs, 
digital and analog. A U.HF transmitter was used for the digital 
telemetry and the TV signal. Two VHF transmitters were used to 
transmit the analog signal. The VHF transmitters were operated 
continuously. The UHE transmitter was operated for only a few 
hours each day. Only three of the solar cell paddles fully 
erected, and this occurred during spin up rather than prior to 
spin up as planned. Consequently, initial operation of the 
payload power supply was 63ii nominal, and this decreased with 
time. The decreased power c:,'.sed a lower slgnal-to-noise ratio 
affecting most of the data especially near apogee. One VHF 
transmitter failed on September* 11. 1959. and the last contact 
with the payload was made on October 6. 1959. at which time the 
solar cell charging current had fallen below that required to 
maintain the satellite equipment. A total of 827 h of analog 
and 23 h of digital data was obtained. 
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INVESTICATION NAME- TV OPTICAL SCANNER 


NSSDC ID- 59-004A' 05 


PERSONNEL 

PI - K.D. BAKER 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 


INVESTIGATION DISCIPLINE (S ) 
METEOROLOGY 


UTAH STATE U 


BRIEF DESCRIPTION 

The TV optical scanner flown on Explorer 6 was an 
improved version of the TV system first employed on Pioneer 2, 
The experiment consisted of an optical unit containing a 
concave spherical mirror and phototransistor, a video 
amplifier* timing and logic circuits, and telemetry. The 
experiment was designed to test the feasibility of using such 
instrumentation t*- obtain lou-resolution daylight cloudcover 
photographs. Explorer 4 scanner also served as a 
forerunner to TV camera systems carried on later, more 
advanced satel’ The scanner’s optical axis was directed 
45 deg away frum the spacecraft spin axis* which was parallel 
to the orbital plane. The vehicle's spin furnished the line 
scanning. and the spacecraft's forward motion along its 
trajectory provided the frame scanning. During a scan (one 
spacecraft revolution), a single scan spot (element) on earth 
was viewed and transmitted back to earth. During the next 
spacecraft revolution, an adjacent spot was scanned. This 
procedure was repeated until a line of 64 such spots was 
formed. Then the process was repeated to form an a lacent line 
of elements* and so on. until a frame, or picture* was 
obtained. The system could produce useful photographs only 
when the spacecraft's velocity and orbital position *.iere such 
that successive lines overlapped. (At apogee, for ^xumple. the 
TV lines were separated by a dlstanca about tqual to their 
length, and hence no meaningful picture could be obtained.) 
Data obtvjined from this experiment are limited and of extremely 
poor quality. Proper spacecraft orientation was never 
achieved* resulting in a consldtrable amount of blank apace 
betNeen successive scan lines. The scanner's logic circuits 
also failed to operate ..ormally (only every fourth scan spot 
could be successfully reproduced), further reducing the 
resolution. The last useful data were obtained on August 25. 
1959. 


SPArECRAFT COMMON NAME- EXPLORER 7 
ALTERNATE NAMES- 1959 IOTA 1. S lA 
00022 

NSSJC ID- 59-009A 

LAUNCH DATE- 10/13/59 WEIGHT- 41.50 KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- JUNO 


SPONSORING COUNTRY/ AGENCY 
UNITED STATES 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 101.38 MIN 
PERIAPSIS- 573. KM ALT 

PERSONNEL 

PM - H.E. LAGOW(RETIRED) 
PS - H.E. LAGOW(RETIRED) 


EPOCH DATE- 10/21/59 
INCLINATION- 50,27 DEO 
APOAPSIS- 1073. KM ALT 


NASA-GSFC 

NASA-GSFC 


BRIEF DESCRIPTION 

Explorer 7 was designed to measure solar X-ray and 
Lyman-alpha flux, trapped energetic particles, and heavy 
primary cosmic rays (2>5), Secondary objectives Included 
collecting data on micrometeoroid penetration and molecular 
sputtering and studying the earth-atmosphere heat balance. The 
spin-stabilized satellite's external structure consisted of two 
truncated rc^ilcal fiberglass shells joined by a cylindrical 
aluminum cancer section. The spacecraft was 75 cm wide at its 
equator and about 75 cm high. The spacecraft was powered by 
approximately 3000 solar cells mounted on both the upper and 
lower shells. Additional power was provided by 15 
nickel-cadmium batteries that were positioned on its equator 
near the outer skin as an aid in maintaining a proper spin 
rate. Two crossed dipole (1 W. 20 MHz) telemetry antennas 
projected outward from the center section, and a 108-MHz 
antenna used for tracking was mounted on the bottom of the 
lower shell. Located around the periphery of the center 
section were five bolometers for thermal radiation measurements 
and three cadmium sulfide mirrometeoroid detector cells. A 
cylindrical ion chamber (lithium flourid window) and a 
beryllium window X-ray chamber were located on opposite sides 
of the upper cone, and a cosmic-ray Geiger counter was located 
on the very top. A primary cosmic-ray ionization chamber was 
located within the center portion of the upper cone. Useful 
real-time data were transmitted from launch through February 
1961 and intermittently until August 24. 1961. 
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INVESTIGATION NAME- THERMAL P HAT ION 


NSSDC ID- 59-009A-01 


PERSONNEL 

PI - V.E. SUOMI 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 


INVE ,TIGATION DISCIPLINE(S) 
METEOROLOGY 


U OF WISCONSIN 


BRIEF DESCRIPTION 

The Explorer 7 thermal radiation experiment was designed 
to mersure incident and rcfle ted solar UV radiation and 
terresirial IR radiation In order to obtain a better 
understanding of the driving forces of the earth-atmosphere 
system. The primary instrumentation consisted of five 
bolometirs in the form of hollow silver hemispheres that were 
thermally insulated from, but in close proximity to specially 
aluminized mirrors. The hemispheres thereby behaved very much 
like isolated spheres in space. Two of the hemispheres had 
black coatings and responded about equally to solar and 
terrestrial radiation. A third hemisphere, coated white, was 
more sensitive to terrestrial radiation than to solar 
radiation. A fourth, which had a gold metal surface, was more 
sensitive to solar radiation than to terrestrial radiation. 
The fifth hemisphere, protected from direct sunlight, was used 
to treasure the reflected sunlight. A glass-coated bead 
thermistor was mounted on the top of each hemisphere to measure 
the temperature. A complete set of four temperature 
observations and one reference sample required SO s. Thus, in 
each orbit, about 180 temperature measurements could be 
obtained. The experiment was a success, and usable data were 
obtained from launch until February 28* 1961. 
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GEMINI PROGRAM 


The Gemini program (designed to carry two astronauts) was the second U.S. manned program and 
was the follow-on to the Mercury manned piograin (one astronaut capability). Objectives of this 
program were to develop long-duration manned flight and rendezvous capabilities, to develop 
precise reentry control, to attain flight and ground crew proficiency, to develop extravehicular 
capability, and to cany out selected scientific experiments. 

The program was first approved in November 1961, with orbital flights occurring from April 1964 
through November 1966. Gemini orbits were near 30 deg inclination with apogee/perigee 
approximately 320/160 miles with the exception of excursions to 765 km by Gemini 10 and to 
1370 km by Gemini 1 1. Four dockings and nine EVAs were successfully carried out. All 
objectives were achieved. 

Among the scientific experiments included were a cloudtop spectroscopy experiment to determine 
cloudtop heights by oxygen absorption between 0.075 and 0.078 micrometer (on Gemini 5 and 8) 
and a space object radiometry experiment to study the spectral inadiance of various tai gets such as 
airglow, cloud cover, and selected terrain objects (on Gemini 5 and 7). A synoptic weather terrain 
photography experiment was also conducted on Gemini 8-12. On Gemini 3 through 9, a 
Hasselblad 500C, 80-mm/f2.8 camera was used. For the Gemini 7 flight, a 250-inm/f4.5 lens 
was added. For the Gemini 9 through 12 flights, two cameras (three for Gemini 9) were used: a 
super wide-angle Hasselblad 70-mm camera with a 38-mm/f4.5 lens and a specially designed 
Maurer 70-mm camera with an 80-mm/f2.8 lens. All cameras were nand-held. The same cameras 
were used for both the synoptic terrain and synoptic weather (S005 and S(X)6) experiments. 

A complete index and a generous sample of prints from the Gemini photographs are contained in 
NASA SP 129 (Gemini 3-5) and NASA SP 171. Over 2400 photographs were taken and are 
available from the Ei^OS Data Center. In addition to spacecraft and experiment descriptions, a 
summary table of the Gemini Program is appended (see Table 6). 
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TABLE 6 

GEMINI PROGRAM 


Gemini Vehicle Number * 

NSSDC ID 

Launch Date 

Flight Duration (DDHHMM) 

Docking/Rendezvous/^VA 
I Earth Photography* 

I I Crew/Reroarks 


1 

64-01 8A 

04-08 

03, 23, 15 



Structural test 

2 


01-19 

00, 00, 18 



Systems and structural test 

3 

65-024A 

03-23 

00, 04, 52 


H 

Grissom, Young 

4 

65-043A 

06-03 

04,01,56 

E 

H 

McDivitt, White 

5 

65-068A 

08-21 

07, 22, 56 


H 

Cooper, Conrad 

6 

GEM6 

10-25 




Flight cancelled - 
target failure 

7 

65-lOOA 

12-04 

13, 18, 35 


H 

Borman, Lovell 

6A 

65-104A 

12-15 

01,01,53 

: 

H 

Schirra, Stafford 

8 

66-020A 

03-16 

00, 10, 41 

D 

H 

Armstrong, Scott 

9TA 

GEM9TA 

05-16 




Target failure 

9 

GEM9 

05-17 




Flight cancelled - 
target failure 

9TB 

66-046A 

06-01 





9A§ 

66-047A 

06-03 

03,01,04 

R, E 

H, H2, M 

Stafford, Cernan 

lOT 

66-064A 

07-18 





10 

66-066A 

07-18 

02, 22, 46 

D, E 

H2,M 

Young, Collins 

IIT 

66-080A 

09-12 





11 

66-081 A 

09-12 

02, 23,17 

D, E 

H2,M 

Conrad, Gordon 

12T 

66-103A 

11-11 





12 

66-104A 

11-11 

02, 22, 37 

D, E 

H2,M 

Lovell, Aldrin 


* A = Rescheduled flight 

TA, TB = Target vehicle 

t H = Hasselblad 500c, 80 mm, f2.8 (also 250 mm. f4.5 on Gemini 7) 

H2 - Hasselblad Super widc-anglc-C, 38 mm. f4.5 

M s Maurer 80 mm, f2.8 

§ Gemini 9A is often referred to as Gemini 9. 
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Spacecraft Name - Gemini 3-12 


S/C 

NSSDC 

Launch 

Incl. 

Perig. 

Apog. 

Pd. 


ID 

Date 

(deg) 

(km) 

(km) 

(min) 

Gemini 3 

65-024A 

03/23/65 

33.0 

160 

240 

88.6 

Gemini 4 

65-043A 

06/04/65 

32.5 

162 

281 

88.8 

Gemini 5 

65-068A 

08/21/65 

32.6 

197 

303 

89.4 

Gemini 6A 

65-104A 

12/15/65 

28.9 

258 

271 

89.6 

Gemini 7 

65-1 OOA 

12/04/65 

28.9 

292 

298 

90.3 

Gemini 8 

66-OiOA 

03/16/66 

28.9 

285 

298 

90.2 

Gemini 9 

66-047A 

06/03/66 

28.9 

270 

272 

89.8 

Gemini 10 

66-066A 

07/18/66 

28.9 

391 

400 

92.3 

Gemini 1 1 

66-081A 

09/12/66 

28.8 

161 

280 

88.8 

Gemini 12 

66-104A 

11/11/66 

28.8 

243 

310 

89.9 


PM - W. C. Schneider (Retired) 
PM - C. V/. Mfcthews (Retired) 


NASA Headquarters 
NASA/JSC 


Brief Description 

The specific objectives of the Gemini m ssions were (1) to determine how inan performs in the 
space environment on flights of as much as 2 weeks; (2) to develop the capability to rendezvous 
with another craft and dock with it; (3) to maneuver the combined vehicles; (4) to provide a plat- 
form for scientific, engineering, and medical exj)eriments; (5) to develop methods of controlling 
reentry flight paths to selected landing areas; and (6) to develop astronaut spaceflight experience, 
including extravehicular activity. The experiments conducted during manned flights derived from a 
variety of disciplines including aeronomy, astronomy, biology, physiology, geography, geology, 
meteorology, and space physics. The Gemini missions were highly successful and produced some 
significant experimental results. 


Gemini 3-12, Lowman 

Investigation Name - Synoptic Terrain Photography 
Flown on - Gemini 3-12 

NSSDC ID - 65-024A-03, 65-043A-01, 65-068A-02, 65-10hA-01, 

65- 1 )0A-01, 66-020A-01, 66-047A-05, 66-066A-02, 

66- 08 lA-06, 66-104A-02 

PI - P. D. Lowman, Jr. NASA/GSFC 

Brief Description 

This experiment was designed to take high-quality color photographs of selected land and near- 
shore mas of the earth by hand-held cameras for geologic, geographic, and oceanographic 
studies. For G'.:mini 3-9, a 70-mm Hasselblad 500C camera with a Zeiss Planar 80-mm f/2.8 'ens 
was used to obtain the photographs. The Gemini 7 had another Zeiss Sonnar 250-mm f/4.5 lens. 
For Gemini 9-12, two cameras were used. (Thus, with these two cameras plus the Hasselblad 
camera mentioned above, Gemini 9 had three cameras.) One camera was a super v ide-angle 
Hasselblad 70-mm with a Zeiss Biogou 38-mm f/4.5 lens, and the other one was a specially 
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designed Maurer camera with a Xenotar 80-mm fflA lens. Haze filters were used on all cameras 
to r^uce the intensity of blue light scanning fix>m the atmosphere. This experiment was not 
formally scheduled on Gemini 3, but useful pictures were taken by the astronauts. Data from this 
experiment are available from the EROS Data Center, U.S. Geological Survey, Sioux Falls, SD. 
The index of photographs .an be found in "Earth Photographs from Gemini in, FV, and V" 
(NASA SP-129) and "Earth Photographs from Gemini VI through XII" (NASA SP-171). 

Gemini 3-12, Nagler 

Investigation Name - Synoptic Weather Photography 

Flown on - Gemini 3-12 

NSSDC ID - 65-043A-02, 65-068A-03, 65-104A-02, 65-100A-02, 

66-020A-07, 66-047 A-06, 66-066A-03, 66-081A-07, 

66-104A-03 

PI - K. Nagler 
01 - S. Soules 

Brief Description 

The synoptic weather photographs were taken by the same cameras used for the synoptic terrain 
photography experiment. Ciolor photographs of selected areas were taken when the spacecraft 
were in a nearly vertical position. For Gemini 3-9, a 70-mm Hasselblad 500C camera with a 
Zeiss Planar 80-mm £^2.8 lens was used to obtain the photographs. Gemini 7 had another 
Zeiss Sonnar 250-mm f/4.5 lens. For Gemini 9-12, two cameras were used. (Thus, with these 
two cameras plus the Hasselblad camera mentioned above, Gemini 9 had three cameras.) One 
camera was a super wide-angle Hasselblad 70-mm with a Zeiss Biogon 38-mm f/4.5 lens, and the 
other one was a specially designed Maurer camera with a Xenotar 80-mm f/2.8 lens. Haze filters 
were used on all cameras to r^uce the intensity of blue light scattering from the atmosphere. This 
experiment was not formally scheduled on Gemini 3, but useful pictures were taken by the 
astronauts. The photographs are archived at the EROS Data Center, U.S. Geological Survey, 
Sioux Falls, SD; the index can be found in "Earth Photographs from Gemini III, FV, and V" 
(NASA SP-129) and "Earth Photographs from Gemini VI through XU" (NASA SP-171). 

Gemini 3-12, Saiedy 

Investigation Name - Cloud Top Spectrometer 

Flown on - Gemini 5, 8 

NSSDC ID - 65-068A-04, 66-020A-04 

PI - F. Saiedy 
01 - J. C. Alishouse 

Brief Description 

A hand-held spectrograph was used by astronauts to photograph clouds and, simultaneously, to 
record an image of the spectrum of sunlight reflected from diese clouds in the wavelengtii interval 
from ().75 to 0.78 micrometer. The spectra were recorded on high-speed infrared film. The 
objective of the experiment was to d^uce the cloudtop heights tom the absorption of light by the 
oxygen A band, which is centered at 0.7619 micrometer. By comparing the rjuliance at a certain 


U. of Maryland 
NOAA/NESDIS 


NOAA/NMC 

NOAA/NWS 


GEM-6 


wavelength within the band 0.7631 micrometer for low- and medium-level clouds, 0.7606 microm- 
eter for high clouds) to the radiance in an atmospheric window outside the band, the tnuismittance of 
oxygen in the atmosphere above the cloud was obtained. (The transmittance of oxygen is a function 
of the pressure altitude of the cloud.) The instrument functioned well and was operated properly. 
Twenty-six good photograph-spectrograms were obtained by Gemini 5. No data were obtained by 
Gemini 8 due to an early termination of the flight. 

Gemini 3-12, Brentnall 

Investigation Name - Space Object Radiometty 

Rown on - Gemini 5, 7 

NSSDC ID - 65-068A-06, 65-100A-05 

PI - B. Brentnall NOAA/NMC 

Brief Description 

The space object radiometry experiment was designed to study the spectral irradiance from numer- 
ous earth and atmospheric objects at wavelengths from 0.2 to 15 micrometers. The instrumen- 
tation consisted of two interferometer spectrometers and a multichannel spectroradiometer, each 
with a 2-deg field of view. This same instrumentation was used in experiment 65-068A-05 to 
study celestial subjects. The radiometer system consisted of a 0.2- to 0.6-micrometer band photo- 
multiplier tube, a 1- to 3-micrometer band lead sulfide detector, and a 4- to 15-micrometer band 
bolometer detector. One spectrometer was a dual channel instrument patterned after the Michaelson 
Interferometer. It consisted of a lead sulfide detector (1 to 3 micrometers) and a bolometer detector 
(3 to 15 micrometers) that provided correlative information to the two similar channels of the spec- 
ooradiometer. The other interferometer spectrometer utilized a mercury-doped germanium detector 
that operated in the 8- to 12-rnicrometer range. It was cooled with liquid neon to maintain a tem- 
perature of -397 deg F for approximately 15 h. Some data from the experiment were stored on the 
spacecraft. Real-time FM data were telemetered to selected ground statiorp.. Measurements of 
nighttime IR radiation were obtained from water, cloud tops, various tyr: of terrain and ground 

cover, and several missile launches. Although there were mechanical problems during both mis- 
sions, 3 h and 10 min, and 3 h and 1 1 min of data were gathered, respectively. 
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GEOSTATIONARY METEOROLOGICAL SATELLITE PROGRAM (GMS) 


The GMS program consisted of three geostationary spin-stabilized satellites stationed near 140 deg 
E longitude. The first was launched in 1977, the second in 1981 as a replacement, and the third in 
March 1984. The GMS satellites originated as Japan's contribution to the international Global 
Atmospheric Research Program (GARP) and to the World Weather Watch (WWW), and they 
occupied one of the five longitudinal positions defined for the program. A major objective of 
GARP was to obtain synoptic global data sets for use in research directed toward meteorological 
modeling improvement. The GMS are similar in configuration and instrumentation to the other 
four geosynchronous satellites in GARP. Other participants were the European Space Agency 
with Meteosat near the prime meridian and NOAA/NASA with SMS/GOES series satellites near 
55 deg E, 75 deg W, and 135 deg W longitude. 

The primary instmmentation on the GMS was a Visible and IR Spin-Scan Radiometer 
(VISSR) similar to the GOES VISSR, and secondary ones included a weather 
communication facility (WEFAX) and a space environment monitor (SEM). Both day and 
night IR (10.5 to 12.5 microm-eters) and day visible (0.5 to 0.7 micrometer) radiometric 
images of the full earth disk were made by the VISSR at 30-min intervals with a resolution 
of about 1 km in the visible channel and 5 km in the IR channel at nadir. Images are used 
for cloud-cover location, wind determination, and sea surface temperature derivations. 

Data and information are available from NASDA, Japan. 
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SPACECRAFT COMMON NAME- CMS 

ALTERNATE NAMES- GEOSTATION. HETEORX. SAT. . HIMANAR! 

NSSDC II>- 77-065A 

LAUNCH DATE- HEIGHT- 647. KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

JAPAN NASDA 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1429.4 MIN 
PERIAPSIS- 55551. KM ALT 

PERSONNEL 

PH - N. KODAIRA 
PS - JMA STAFF 

3RIEF DESCRIPTION 

Th® Geostationary Meteorological Satellite (GMS) was 
Jiipan' s contribution to the International GARP (Global 
Atmospheric Research Program). One major objective of GARP was 
to obtain synoptic global meteorological d::t8 sets for 1 year's 
duration (to Include two optimized observing periods of a few 
weeks each). These data served as raw material to optimize 
computer models for meteorological prediction. It was hoped 
that dctermlna'^ion could be made of the time limitation for 
short-term mo-:,»Mng. This spacecraft was roughly cylindrical 
with a height of £45 cm and a diameter of 216 cm. The 
cylindrical surface was covered with solar cells which could 
provide 225 N. The satellite was spin-stabilized with a despun 
earth-pointing antenna. The satellite was positioned near 140 
deg E. Designed to operate for 5 years* the satellite was 
turned off In 1981 after 4 1/2 years In orbit. 


NASDA of Japan. The spacecraft was turned off In September 
1984. 

GMS 2. JMA STAFF 

INVESTIGATION NAME- VISIBLE AND INFRARED SPIN-SCAN 
RA01DHE1ER (VISSR) 

NSSDC II>- 81-076A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - JMA STAFF JAPANESE METEORX AGCY 

BRIEF DESCRIPTION 

The Visible and Infrared Spin-Scan Radiometer (VISSR) was 
similar to VISSR experiments on other GARP (Global Atmospheric 
Research Program) satellites such as GOES 1 and GMS. The 
objectives were to make observations of the earth cloud cover 
location* land surface temperature * sea surface temperature* 
and cloud top temperature. It made both night IR (10.5 to 12.5 
micrometers) and day IR measurements, plus visible (0.5 to 0.75 
micrometer) photometric observations of the subsatellite area 
■t 30-fflln Intervals. The visible channel had a resolution of 
about 1.25 km* and the IR channel had a resolution of about 5 
km at nadir. Real-time transmission was available to the data 
acquisition station In Japan* with additional data transmission 
to other meteorological users as needed. Because of optical 
failure since 1983* the experiment was subsequently replaced by 
Its successor on GMS 3. 

CHS 


SPACECRAFT COMMON NAME- GMS 3 
ALTERNATE NAMES- HIMAWARI 3. 15152 

NSSDC ID- 84-080A 


EPOCH DATE- 07/17/77 
INCLINATION- 1.2 DEC 
APOAFSIS- 35779. KM ALT 


METEOROL SATELLITE CTR 
JAPANESE METEORX AGCY 


CMS* JMA STAFF 

INVESTIGATION NAME- VISIBLE AND INFRARED SPIN-SCAN 
RADIOMETER (VISSR) 

NSSDC ID- 77-065A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - JMA STAFF JAPANESE METEOROL AGCY 

BRIEF DESCRIPTION 

The Visible and IR Spin-Scan Radiometer (VISSR) wa« 
similar to VISSR experiments on other GARP (Global Atmospheric 
Research Program) satellites such as GOES 1. The oblectlves 
were to make observations of the earth cloud cover location* 
land surface temperature, sea surface temperature* and cloud 
top temperature. It made both night IR (10.5 to 12.5 
micrometers) and day IR* plus visible (0.5 to 0.75 micrometer) 
photometric observations of the suhsatelllte area at 30-mln 
Intervals. The visible channel had a resolution of about 1.25 
km and the IR channel had a resolution of about 5 km at nadir. 
Real-time transmission was available to the data acquisition 
station In Japan, with additional data transmission to other 
meteorological users as needed. 
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SPACECRAFT COMMON NAME- GMS 2 

ALTERNATE NAMES- GEOSTATION. METEORO. SAT. 2. HIMAWARI 2 
NSSDC ID- 81-076A 

LAUNCH DATE- 08/10/81 WEIGHT- 655. KG 

LAUNCH SITE- TANEGASHIMA. JAPAN 
LAUNCH VEHICLE- N-2 

SPONSORING COUNTRY/AGENCY 

JAPAN NASDA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1435.9 MIN 
PERIAPSIS- 55776. KM ALT 

PERSONNEL 

PM - N. KODAIRA METEOROL SATELLITE CTR 

PS - JMA STAFF JAPANESE METEOROL AGCY 

BRIEF DESCRIPTION 

The Geostationary Meteorological Satellites (GMS) were 
Japan's contribution to the International Global Atmospheric 
Research Program (GARP). The spacecraft was roughly 
cylindrical with a height of 545 cm and a diameter of 216 cm. 
The cylindrical surface was covered with solar cells which 
provided 225 U. The satellUe was spin-stabilized with a 
despun earth-pointing antenna. The satellite was positioned 
hear 140 deg E and was designed to operate for 5 years. This 
was a follow-on GMS type spacecraft launched and controlled by 


EPOCH DATE- 08/26/81 
INCLINATION- 0.2 DEG 
APOAPSIS- 35792. KM ALT 


LAUNCH DATE- 08/02/84 WEIGHT- 681. KG 

LAUNCH SITE- TANEGASHIMA. JAPAN 
LAUNCH VEHICLE- N-2 

SPONSORING COUNTRY/AGENCY 

JAPAN NASDA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1450.2 MIN 
PERIAPSIS- 35783. KM ALT 

PERSONNEL 

PM - V. ICHIKAWA 
PS - JMA STAFF 

BRIEF DESCRIPTION 

The Geostationary Meteorological Satellites (GMS) were 
Japan's contribution to the international Global Atmospheric 
Research Program (GARP). The spacecraft was roug>*ly 
cylindrical with a height of 345 cm and a diamett'' of 216 cm. 
The cylindrical sur.ace was covered with solar cells which 
provide 263 W. The satellite was spin-stabilized with a despun 
earth-pointing antenna. The satellite was positioned near 140 
deg E and was designed to operate for 5 years. This was a 
follow-on GMS type spacecraft launched and controlled by NASDA 
of Japan. 

GMS 3. JMA STAFF 

INVESTIGATION NAME- VISIBLE AND INFRARED SPIN-SPAN 
RADIOMETER (VISSR) 

NSSDC ID- 84-OSOA-Ol INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISC1PLINE(S ) 
METEOROLOGY 

PERSONNEL 

PI - JMA STAFF JAPANESE METEOROL AGCY 

BRIEF DESCRIPTION 

The Visible and Infrared Spin-Scan Radiometer (VISSR) was 
similar to VISSR experiments on other GARP (Global Atmospheric 
Research Program) satellites such as GOES 1 and GMS. The 
objectives were to make observations of the earth cloud cover 
location, land surface temperature, sea surface temperature * 
and cloud top temperature. It made both night IR (10.5 to 12.5 
micrometers) and day IR measurements* plus visible (0.5 to 0.75 
micrometer) photometric observations of the subsatelllte area 
at 30-mln Intervals. The visible channel had a resolution of 
about 1.25 km. and the IR channel had a resolution of about 5 
km at nadir. Real-time transmission was available to the data 
acquisition station In Japan, with additional lata transmission 
to other meteorological users as needed. 


EPOCH DATE- 09/17/84 
INCLINA'ION- 1.86 DEG 
APOAPSIS- 36340. KM ALT 


NASDA 

JAPANESE METEOROL AGCY 


ORIGINAL PAGE IS 
OF POOR QUALITY 
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GEOSTATIONARY OPERATIONAL ENVIRONMENTAL SATELLITE/ 
SYNCHRONOUS METEOROLOGICAL SATELLITE (GOES/SMS) 

SYSTEM 

The GOES/SMS system of satellites is part of the National Operational Meteorological Satellite 
System (NOMSS) that was originally funded by the United States in September 1961 to provide 
continuous cloud-cover observations. In 1970 a contract was awarded to Philco-Ford, Inc. (now 
Aeronutronics Ford, Inc.) for the production of three satellites, using the NASA Applications 
Technology Satellites ATS 1 and ATS 3 as a basis for design. Two of the three satellites were 
commissioned by NASA and were called Synchronous Meteorological Satellites (SMS); the third 
and subsequent satellites were ordered by NOAA and were termed Geostationary Operational 
Environmental Satellites (GOES). Since the launch of SMS 1 in May 1974, these satellites have 
provided continuous meteorological observations over the Western Hemisphere. 

SMS 1 and GOES 1, 2, and 3 had been critical in the continuing success of the Global Atmos- 
pheric Research Program (GARP). SMS 1 was originally located at 45 deg W for support of the 
GARP Atlantic Tropical Experiment (GATE). Upon completion of GATE, the satellite was moved 
by NOAA to 75 deg W for operational observations of the eastern U.S. and the Atlantic Ocean. 
GOES 1 was originally positioned at 75 deg W but was moved to 55 deg E longitude in 
November 1978, to provide Indian Ocean coverage in support of the First GARP Global 
Experiment (FGGE), a joint project under the auspices of the World Meteorological Organization 
(WMO) and the International Council of Scientific Unions (ICSU). Together with Japan's 
Geostationary Meteorological Satellite (GMS) and Europe's Meteorological Satellite (Meteosat), 
GOES 1, GOES 3 (the west coast satellites), and GOES 2 (the east coast satellite) provided global 
coverage from approximately 60 deg N to 60 deg S for FGGE between November 1978 and 
November 1979. 

Since then, more GOES satellites have been launched to maintain an operational, two-satellite sys- 
tem. GOES-East is located near 75 deg W and GOES-West is positioned near 135 deg W. A third 
satellite, GOES-Central, is located near 107 deg W and is used for weather facsimile broadcasts. 
Table 7 shows the current and past operational locations, and the current status of the GOES/SMS 
satellites. 
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TABLE 7 


SMS/GOES LOCATIONS 1975-1984 


Approximate Longitudes 


Year 

75 dec W 

90 dec W 

110 dec W 

135 decW 

1975 

81(01-12)75 


82(03-11)105 


1976 

01(01-12)75 


81(02-12)105 

82(01-12)135 

1977 

01(01-08)75 

02(08-12)75 


81(01-12)105 

82(01-12)135 

1978 

02(01-12)75 

81(08-10)105 

81(01-07)105 

82(07-12)110 

81(04-06)135 

82(01-03)135 

03(07-12)135 

1979 

81(02-09)69-75 

82(04-12)75 

02(01)75 


02(01-12)100-110 

03(01-12)135 

1980 

82(01-12)75 

01(03-08)89-90 

04(09-12)98 

02(01-12)105-110 

81(03-12)130 

03(01-12)135 

1981 

82(01-07)75 

05(08-12)75 


02(01-12)107 

01(01-12)126-131 

03(01-03)135 

04(03-12)135 

1982 

05(01-12)75 

03(01-12)89-91 

82(04-07)107 

02(01-12)106 

01(01-12)117-130 

04(01-12)135 

1983 

05(01-12)75 

03(01-12)91 

02(01-12)106-107 

01(01-12)129-130 

04(01-12)135-140 

06(05-12)135 

1984 

05(01-12)75 

03(01-08)91 

02(01-12)107-114 

06(08-12)97-108 

01(01 12)130 

04(01-12)138-139 

06(01-07)135 


Ugcnd: SS(MM)LL 

SS s Satellite 

(S2=SMS 2. G4=GOES 4. etc.) 


MM = Months on that location 
(01=Jan., 02=Feb., etc.) 


LL 


Longitude 


The GOES/SMS spacecraft were cylindrical and weighed 578 kg (1384 lb) at launch. Spacecraft 
were placed in a geosynchronous orbit at about 35,800 km (19,318 nautical miles). The spacecraft 
were controlled for proper earth imaging by an altitude control subsystem, which maintained the 
spin rate at 100 rpm and aligned the spacecraft spin axis parallel to the earth's polar axis so that 
spacecraft spin accomplished the scan function required for imaging. 

These spin-stabilized spacecraft carried (1) a Visible-IR Spin-Scan Radiometer (VISSR) to provide 
high-quality, day/night cloud-cover data and to provide radiance temperatures of the 
earth/atmosphere system; (2) a Space Environment Monitor (SEM) to measure proton, electron, 
and solar X-ray fluxes and magnetic fields; and (3) a meteorological Data Collection System (DCS) 
to collect and distribute environmental data measured from remote data collection platforms. This 
DCS also relayed processed data from central weather facilities to small APT-equipped regional 
stations. Later spacecraft configurations (beginning with GOES 4) carried an improved version of 
the VISSR, the VISSR Atmospheric Sounder (VAS), which had an added capability for atmo- 
spheric sounding. 

The VISSR was a two-channel scanning radiometer. The visible channel (0.55 to 0.75 microm- 
eter) scanned with eight detectors to provide a resolution of 900 m at nadir. The IR channel (10.5 to 
12.5 micrometers) provided resolution of 9 km at nadir and measured radiance temperatures between 
180 deg and 315 K to a thermal resolution of better than 1.4 K. A full scan cycle required 
20.2 minutes. The VAS capability provided IR radiance observations at 1 2 wavelengths between 
3.9 and 14.7 micrometers, and added two imaging modes and a sounding mode to the VISSR. The 
VAS also made possible IR re.solution of 6.9 or 13.8 km in the imaging modes, and 13.8 km in the 
sounding mode. Meteorological parameters derived from the VISSR include cloud cover, earth/ 
cloud temperatures, cloud tyne, cloud-motion derived winds, and stereo-derived cloudtop heights. 
Parameters added from the VAS capability include, for clear and partly cloudy areas, (1) water vapor 
fields, (2) temperature fields, (3) improved surface temperatures, (4) improved cloud type speci- 
fication, and (5) temperature/moisture profiles. For cloudy areas, cloud type identification is 
improved. The VAS improvement for VISSR is an experimental effort by NASA/GSFC, and work 
is presently in progress to adapt the new capabilities of VAS to operational applications. 
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♦ SMS 1 2**************** ************ 

Spacecraft Name - SMS 1, 2; GOES 1-6 


S/C 

Alternate 


Name 

SMS 1 

SMS-A 

SMS 2 

SMS-B 

GOES 1 

GOES-A 

GOES 2 

GOES-B 

GOES 3 

GOES-C 

GOES 4 

GOES-D 

GOES 5 

GOES-E 

GOES 6 

GOES-F 

GOES 7 

GOES-H 

S/C 


SMS 1,2 



NSSDC 

Launch 

ID 

Date 

74-033A 

05/17/74 

75-01 lA 

02/06/75 

75-lOOA 

10/16/75 

77-048A 

06/16/77 

78-062A 

06/16/78 

80-074A 

09/09/80 

81-049A 

05/22/81 

83-041A 

04/28/83 

87-022A 

02/26/87 


PM 

T. J. Karras 
NOAA/NESDIS 
A. Butera 


Inch Perig. 

(deg) (km) 

1.9 32345 

1.0 35778 

1.0 34165 

0.9 35266 

1.7 35469 

0.2 35776 

0.3 35715 

0.3 35775 

0.2 35788 


Apog. 

Pd. 

(km) 

(min) 

35439 

1340 

35799 

1436 

36458 

1412 

36304 

1436 

36679 

1450 

35800 

1436 

35769 

1434 

35796 

1436 

35788 

1440 

PS 

W. E. Shenk 

NASA-GSFC 


GOES 1-3 


GOES 4-6 


NOAA/NESDIS 
D. V. Fordyce (Retired) 
NASA/GSFC 


G. W. Longanecker 
NASA/GSFC 
R. H. Pickard (NLA) 
NASA/GSFC 


D. V. Fordyce (Retired) 
NASA/GSFC 


G. W. Longanecker 
NASA/GSFC 
R. H. Pickard (NLA) 
NASA/GSFC 


W. E. Shenk 
NASA-GSFC 


W. E. Shenk 
NASA-GFSC 


Brief Descripdon 


The Synchronous Meteorological Satellite (SMS) and the Geostationary Operational Environmenial 
Satellites (GOES) were geostationary and spaced in longitude over the equator to provide near- 
continuous, timely, high-quality observations of the earth and its environment. SMS 1 and 2 were 
developed by NASA, and follow-on spacecraft GOES 1-6 were funded by NOAA. Each spin- 
stabilized, earth-synchronous spacecraft carried three experiments: (1) a Visible Infrared Spin-scan 
Radioineter (VISSR), or a VISSR Atmospheric Sounder (VAS), (2) a meteorological Data 
Collection System (DCS), and (3) a Space Environment Monitor (SEM) system containing an 
energetic charged particle monitor, a magnetometer, and a solar X-ray monitor. The cylindrically 
shaped spaceaaft measured 190.5 cm in diameter and 230 cm in len^h, exclusive of a 
magnetometer that extended an additional 83 cm beyond the cylinder shell. The primary structural 
members were a honeycombed equipment shelf and thrust tube. The VISSR telescope was 
mounted on the equipment shelf and viewed the earth through a special aperture in the spacecraft's 
side. A support structure extended radially from the thrust tube and was affixed to the solar 
panels, which fomed the outer walls of the spacecraft and provided the primary source of electrical 
power. Located in the annulus-shaped space between the thrust tube and the solar panels were 
station keeping and dynamics control equipment, batteries, and most of the SEM equipment. The 
spacecraft spun at approximately 100 ipm with a spin axis nearly perpendicular to llie equatorial 
plane. The spacecraft used both UHF-band and S-band frequencies in its telemetry and command 
subsystem. A low-power VHF transponder provided telemetry and command during launch and 
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then served as a backup for the primary subsystem once the spacecraft had attained synchronous 
orbit. The satellites were relocated from time to time to support specific programs or to replace one 
that was failing. SMS 1 was initially located at 45 deg W to support the Global Atmospheric 
Research Program (GARP) Atlandc Tropical Experiment (GATE). After completion of GA’^T' in 
September 1974, it was moved to 75 deg W. The follow-on spacecraft joined the SMS ^ c 
ate at 75 deg W and 135 deg W, which were known as GOES-East and GOES-West, r» >_v 

During the FGGE (First G/^ Global Experiment) Operational Year, December 1978 
November 1979, the GOES-East coverage was provided by GOES 2, SMS 1, and SMI: ' l i’ =■ 
GOES-West coverage was provided by GOES 3. GOES 1 served as the GOES-Indian at :> ' ■ , ' 
during May August 1979. Beginning in 1979, a Weather Facsimile (WEFAX) experimental su 
vice was provided by a satellite located at 107 deg W, which was known as GOES-Central. This 
service used (jarlier GOES spacecraft that were no longer suitable for imaging to retransmit GOES 
image sectors to ground receivers. 

goes 1-7, SMS 1, 2, NESDIS Staff—- 

Investigation Name - Visual Infrared Spin-Scan Radiometer 

(VISSR) 

Flown on - SMS 1,2; GOES 1-3 

NSSDC ID - 74-033A-01, 75-01 lA-04, 75-lOOA-Ol, 77-048A-01, 78-062A-01 

PI - NESDIS Staff NOAA/NESDIS 

01 - W. E. Shenk NASA/GSFC 

Brief Description 

The Visible Infrared Spin-Scan Radiometer (VISSR) provided day/night observations of cloud 
cover and earth/cloud radiance temperatures for use in operational weather analysis and forecast- 
ing. The two-channel instrument was able to take both full and partial pictures of the earth's disk. 
The infrared channel (10.5 to 12.6 micrometers) and the visible channel (0.55 to 0.70 micrometer) 
used a common optics system. Incoming radiation was received by an elliptically shaped scan 
mirror and collected by a Ritchey-Chretien optical system. The scan mirror was set at a normal 
angle of 45 deg to the VISSR optical axis, which was aligned parallel to the spin axis of the space- 
craft. The spinning motion of the spacecraft (approximately 100 rpm) provided a west-to-east scan 
motion when the spin axis of the spacecraft was oriented parallel with the earth's axis. The latitu- 
dinal scan was accomplished by sequentially tilting the scanning mirror north to south at the com - 
pletion of each spin. A full picture took 18.2 min to complete and about 2 min to retrace. During 
each scan, the field of view on the earth was swept by a linear array of eight visible-spectrum 
detectors, each with a ground resolution of 0.9 km at nadir. Two Hg-Cd-Te detectors (redundant) 
sensed the infrared portion of the spectrum with a horizontal resolution of approximately 9 km at 
nadir. The infrared detectors measured radiance temperatures between 180 and 315 K, with a sen- 
sitivity of 1.2 K at 200 K. The VISSR output was digitized and transmitted to the National 
Oceanic and Atmospheric Administration (NOAA) Command Data Acquisition (CDA) Station, 
Wallops Island, VA. There the signal was fed into a "line sffetcher" where it was stored and time- 
stretched for transmission back to the satellite at reduced bandwidth for rebroadcast to data utitli- 
zation stations (DUS). The VISSR data, as with all operational type data, were handled by 
NOAA, and the majority of data were archived by SDSD. NSSDC also has the data processed by 
the Image Processing Facility, NASA/GSFC. A more detailed description can be found in "The 
GOES/SMS User's Guide," available from NSSDC and SDSD. 
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GOES 1-7, SMS 1, 2, NESDIS Staff- 


Investigation Name - VISSR Atmospheric Sounder (VAS) 

Flown on - GOES 4-7 

NSSDC ID - 80-074A-01, 81-049A-01, 83-041A-01, 87-022A-01 

PI - NESDIS Staff NOAA/NESDIS 

01 - W. E. Shenk NASA/GSFC 

Brief Description 

The Visible Infrared Spin-Scan Radiometer Atmospheric Sou-ider (VAS) operated in three distinct 
modes to provide parameter flexibility, spectral band selection, geo^aphic location, and signal-to- 
noise (S/I^ ratio. The VAS had the original VISSR imaging capability plus additional thermal 
bands in H 2 O and CO 2 absorption regions for the determination of water vapor and temperature 
profiles. The VISSR mode was the same as the VFSR system on board GOES 1-3 except that the 
FOV for the VAS infrared imaging was 6.9 km. The dwell-si 'mding mode used up to 12 spectral 
filters in a wheel covering the range 678.7 per cm (14.74 micrometers) through 2535 per cm 
(3.94 micrometers) positioned into the optical train while the .scanner was dwelling on a single 
N-tO'S scan line. The filter wheel could be programmed so that each spectral band filter could 
dwell on a single scan line for from 0 to 255 spacecraft spins. Either the 6.9-km or 13.8-km 
resolution detectors could be selected for the seven filter positions operating in the spectral region 
701.6 per cm (14.25 micrometers) through 1487 per cm (6.725 micrometers). For the remaining 
five spectral bands, the 13.8-km resolution detectors were used. Selectable frame size, position, 
and scan direction were also programmable via ground command. For the VAS demonstration, 

10- bit reduced resolution (3.5-km) visible data were provided for imaging. In some of the spectral 
regions, multiple-line data were required to enhance the S/N ratio. Typically, 167 satellite spins at 
the same N-to-S scan line position were required to obtain the desired .sounding data with a 
30-km X 30-km resolution. The multispectral imaging (MSI) mode could provide either (1) four 
spectral channel observation (the visible at 0.9-km resolution, the 1 1 -micrometer window at 6.9- 
km resolution, and any two selected spectral bands at 13.8-km resolution), 01 (2) five spectral 
channel observation (the visible at 0.9-km resolution and any four infrared spectral channels at 
13.8-km resolution). Unlimited N-to-S frame size and position selection, within the maximum N- 
to-S FOV scan direction, could be selected. The VAS output was digitized and transmitted to the 
NOAA Command Data Acquisition (CDA) Station, Wallops Island, VA. There the VISSR data 
were fed into a "line stretcher," where the data were stored and time-stretched for transmission 
back to the satellite at reduced bandwidth for rebroadcast to APT user stations. Data can be 
obtained through SDSD. 
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INDIAN SATELLITE (INSAT) PROGRAM 

The operational INSAT 1 satellite program was designed to be a two-spacecraft system that con- 
sisted of three-axis-stabilized spacecraft located in geostationaiy orbit near 74 deg E and 94 deg 
E longitude with a host of ground stations throughout India. The objective of the ntis^'i'^iis was to 
provide a combined telecommunications, direct TV broadcast, and meteorological service to India’s 
civilian comr,. unity over a planned seven-year, in-orbit lifespan. The lelecommunications and TV 
packages provided two-way, long-distance telephone circuits and direct radio and TV broadcasting 
to even the most remote areas of India. 

The meteorology package was compos- d of a scanning, two-channel. Very High Resolution 
Radiometer (VHRR) to provide full-finme, full-earth coverage eveiy 30 minutes. The visible 
channel (0.55 to 0.75 micrometer) had a 2.75-km resolution while the IR channel (10.5 to 
12.5 micrometers) had an 11-km resolution. Using the INSAT TV capability, early warnings 
of impending disasters, ie., floods, storms, etc., directly reached the civilian population even in 
remote areas. The INSAT 1 satellites also had a data channel for relaying meteorological, 
hydrological, and oceanographic data ftom unattended land or ocean data collection and 
transmission platforms. 

Launched in April 1982, INSAT 1 A was never operational The solar sail that was used to balance 
the spacecraft could not be deployed. (Control of the spacecraft was lost in October 1982. 

INSAT IB was launched by the Space Shuttle in August 1983 and has been operating as planned. 
INSAT 1C is scheduled for launch in 1988. 
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SPACECRAFT COMMON NAME- INSAT lA 
ALTERNATE NAMES- INDIAN NATIONAL SAT., 15129 

NSSDC ID- 82-051A 

LAUNCH DATE- OA/10/82 WEIGHT- 11S2. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/AGENCY 

INDIA ISRO 

UNITED STATES NASA-OSTO 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- OA/13/82 

ORBIT PERIOD- 6J1-5 MIN INCLINATION- 28.1 DEG 

PER I APS IS- 225. KM ALT APOAPSIS- 5578A. KM ALT 

PERSONNEL 

PM - P.P. KALE INDIA DEPT OF SPACE 

BRIEF DESCRIPTION 

The Insat-1 satellite program Incorporated two three-axis 
stabilized spacecraft in seostatlonary orbit Ilnsat-IA at ?A 
degrees E and Irsat-IB at 9A degrees E) with a host of ground 
stations throughout India. The In$at-1A satellite, built by 
the Ford Aerospace and Communications Corporation, was designed 
to provide combined telecommunications, direct TV broadcast* 
and meteorological service to India's civilian community over a 
7-year-in-orbit lifespan. The telecommunications package 
provided two-way. long distance telephone circuits and direct 
radio and TV broadcasting to the remotest areas of India. The 
meteorology package was composed of a scanning 
very-hlgh-resolutlon. two-channel radiometer (VHRR) to provide 
full-frame, full-earth •‘overgge every 30 minutes. The visual 
channel tO. 55-0. 75 micrometer) had a 2.75-km resolution while 
the IR channel 110.5-12.5 micrometers) had an 11-km resolution. 
Using the Insat TV capability. early warnings of impending 
disasters tl.e.. floods, storms, etc.) could directly reach the 
civilian population, even In remote areas. The Insat-IA also 
had a data channel for relaying meteoroiogi cal . hydrological* 
and oceanographic data from unattended land-based or 
ocean-based data collection and transmission platforms. 

INSAT lA. UNKNOWN * 

INVESTIGATION NAME- VERY HIGH RESOLUTION RADIOMETER (VHRR) 

NSSDC ID- 82-031A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION D1SC1PLIN£(S) 
METEOROLOGY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The Very High Resolution Radiometer (VHRR) was a 
two-channel scanning instrument. Both channels gave full earth 
coverage with a full frame image every 30 minutes. The visible 
channel (i0.?-12,5 micrometers) had a 2.75-km resolution, and 
the IR channel had an 11-km resolution. The half-hourly 
observations were used for monitoring weather systems over land 
and sea. i.e.. observing cyclones and measuring sea surface and 
cloud top temperatures. 


SPACECRAFT COMMON NAME- INSAT IB 
ALTERNATE NAMES- INDIAN NATIONAL SAT., 1A318 

NSSDC ID- 83-089B 

LAUNCH DATE- 08/31/83 WPIGH)- U52. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCV 

INDIA ISRO 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 10/15/85 

ORBIT PERIOD- lAAO. MIN INCLINATION- 0.0 DEG 

PER I APS IS- 35680, KM ALT APOAPSIS- 55680. KM ALT 

personnel 

PM - P.P. KALE INDIA DEPT OF SPACE 

BRIEF DESCRIPTION 

The Insat IB was the second spacecraft in the first 
generation Indian National Satellite System. The three-axis 
stabilized spacecraft* originally launched as an on-orblt 
backup* replaced Insat lA. which failed in late 1982. It was 
positioned in a geosynchronous orbit at 7A deg E with a host of 
ground stations throughout India. The Insat IB satellite* 
built by the Ford Aerospace and Communications Corporation, was 
designed to provide combined telecommunications, direct TV 
broadcast, and meteorological service to India's civilian 
community over a 7-year-ln-orblt lifespan. The 

telecommunications package provided two-way, long-distance 


telephone circuits and direct radio and TV broadcasting to the 
remotest areas of India. The meteorology package was comprised 
of a scanning very-hlgh-resolutlon* two-channel radiometer 
(VHRR) to provide full-frame, full-earth coverage every 50 rain. 
The visual channel (0.55-0.75 micrometer) had a 2.75-km 
resolution while the IR channel (10.5-12.5 micrometers) had an 
11-km resolution. Using the Insat TV capability* early 
warnings of impending disasters (l.c.* floods* storms* etc.) 
can directly reach the civilian population* even In remote 
areas* The Insat IB also had a data channel for relaying 
meteorological, hydrological, and oceanographic data from 
unattended land-based or ocean-based data collection and 
transmission platforms. 

INSAT IB* IMD STAFF 

INVESTIGATION NAME- VERY HIGH RESOLUTION RADIOMETER (VHRR) 

NSSDC ID- 83-089B-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - IMD STAFF INDIA METEOROL06. DEPT 

BRIEF DESCRIPTION 

The Very High Resolution Radiometer (VHRR) was a 
two-channel scanning Instrument. Both channels gave full earth 
coverage with a full frame Image every 30 min. The visible 
channel (10.5-12.5 micrometers) had a 2.75-km resolution, and 
the IR channel had an li-km resolution. The half-hourly 
observations were used for monitoring weather systems over land 
and sea. I.e., observing cyclones and measuring sea surface and 
cloud top temperatures. 
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SPACECRAFT COMMON NAME- INSAT- 1C 
ALTERNATE NAMES- INDIAN NATIONAL SAT. 

NSSDC ID- INSATIC 

LAUNCH DATE- 06/00/88 WEIGHT- 1152. KG 

launch SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COUNTRY/AGENCY 

INDIA ISRO 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- geocentric 

ORBIT PERIOD- 1A56. MIN INCLINATION- 0.0 DEG 

PERI APS IS- 36000. KM ALT APOAPSIS- 36000. KM ALT 

PERSONNEL 

PM - P.P. KALE INDIA DEPT OF SPACE 

BRIEF DESCRIPTION 

The Insat-lC Is the third spacecraft In the first 
generation Indian National Satellite system. The geostationary 
(at 9A deg E). three-axis stabilized spacecraft Is functionally 
Identical to Insat lA and IB. and is designed to provide 
combined telecomnunicatlons, direct TV broadcast. and 
meteorological service to India's civilian community over a 
7-year- 1 n-orbl t life span. The telecommunications package 
provides two-way. long-distance telephone circuits and direct 
radio and TV broadcasting to the remotest areas of India. The 
meteorology package is comprised of a scanning 
very-high-resolutlon . two-channel radiometer (VHRR) to provide 
full-frame, full-earth coverage every 30 min. The visual 
channel (0.55-0.75 micrometer) has a 2.75-km resolution while 
the IR channel (10,5-12.5 micrometers) has an 11-km resolution. 
Using the Insat TV capability, early warnings of impending 
disasters (i.e.* floods, storms, etc.) can directly reach the 
civilian population* even in remote areas. The Insat-lC also 
has a data channel for relaying meteorological, hydrological* 
and oceanographic data from unattended land-based or 
ocean-based data collection and transmission platforms. 

INSAT-IC, IMD STAFF 

INVESTIGATION NAME- VERY HIGH RESOLUTION RADIOMETER JVHRR) 

NSSDC ID- INSAT lC-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPUNE(S) 
METEOROLOGY 

PERSONNEL 

PI - IMD STAFF INDIA METEOROLOG, DEPT 

BRIEF DESCRIPTION 

The Very High Resolution Radiometer (VHRR) Is a 
two-channcl scanning instrument. Both channels give full earth 
coverage with a full frame Image every 50 min. The visible 
channel (10.5-12*5 micrometers) has a 2.75-km resolution, and 
the IR channel has an 11-km resolution. The half-hourly 
observations are used for monitoring weather systems over land 
and sea* i.e.. observing cyclones and measuring sea surface and 
cloud top temperatures. 
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INDIAN REMOTE SENSING (IRS) SATELLITE PROGRAM 


The Indian Remote Sensing (IRS) satellite system lepresenis a major step for the Indian Space 
Research Organization (ISRO) in its transition from an experimental (Bhaskara) to an operational, 
satellite-based remote sensing system. A sraies of three axis-stabilized satellites will be launched 
into near-polar, sun-synchronous orbits to acquire images for earth resources applications. The 
first mission, IRS lA, is designated for a 1987 launch. 

Each IRS 1 series spacecraft carries three push-broom cameras, called Linear Imaging Self- 
Scanning Sensors (LISS), that operate in four spectral ranges: 0.45 to 0.52 micrometer, 0.52 to 
0.59 micrometer, 0.62 to 0.68 micrometer, and 0.77 to 0.86 micrometer. LISS I has a spatial 
resolution of 73 m and a swath of 148 km. The two LISS II have a spatial resolution of 36.5 m 
and a swath of 74 km each. 

In terms of spatial and spectral resolutions, the IRS lA sensors are meant to be compatible and 
complementary with other remote sensing satellites, such as the U.S. Landsat and the French 
SPOT. Higher resolution (15 to 20 m) and more spectral channels are being considered for 
IRS IB. It is likely that some IR channels are included in the IRS 2 series. 

Although the IRS system is mainly designed to contribute to the generation of resource information 
in agriculture, forestry, geology, and hydrology, and images with heavy cloud coverage are mostly 
eliminated, some data may still be useful for meteorological studies, such as monitoring pollution 
and severe storms and determining snow cover. Data products will probably be disseminated 
through the Space Application Centre, Ahmedabad, India. 
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IRS-lAi 


SPACECRAFT COMMON NAMC* IRS-IA 
ALTERNATE NAMES- INDIAN REMOTE SENSNG SAT 

NSSDC ID- IRS-IA 

LAUNCH DATE- 10/00/87 
LAUNCH SITE- UNKNOWN. U.S.S.R. 

LAUNCH VEHICLE- UNKNOWN 

SPONSORING COUNTRY/AGENCY 

INDIA ISRO 


WEIGHT- 850. KG 


PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 103.2 MIN 
PERIAPSIS- 90A. KM ALT 


inclination- 99. DEG 
APOAPSIS- 904. KH ALT 


PERSONNEL 


PD - K. 

KASTURIRANGAN 

ISRO SATELLITE CENTER 

PS - R.R. 

NAVALGUND 

SPACE APPLICATIONS CTR 

PS - V. 

JAVARAMAN 

ISRO SATELLITE CENTER 


BRIEF DESCRIPTION 

The Indian Remote Sensing Satelllte-IA (IRS-lA) Is the 
first of a series of semi-opera tiona 1/opera tlonal remote 
sensing satellites developed by India for land-based 
applications such as agriculture, forestry, geology, and 
hydrology. The three-axls-stablllzed sun-synchronous satellite 
carries two linear imaging self-scanned sensors (LISSI which 
perform **pushbroom** scanning In visible and near IR bands to 
acquire images of the earth. Local equatorial crossing time Is 
fixed at around 10 a.m. The spacecraft plntform. measuring 
1.S6 m X 1.46 m x 1.10 m. has the payload module attached on 
the top and 0 deployable solar array stowed on either side. 
Attitude control Is provided by four momentum wheels, two 
magnetic torques, and a thruster system. Together they give an 
estimated accuracy of better than plus or minus 0.10 deg In all 
three axes. Further Information can be found In **The Indian 
Remote Sensing Satellite: a Program Overview." Proc. Indian 
Acad. Scl. V. 6. pp. S13-S36* 1983. by R. R. Navalguod and K. 
Kasturirangan. 
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INVESTIGATION NAME- LINEAR IMAGING SELF-SCAN SENSORS 
(LISS 1 A II) 


NSSDC ID- IRS-IA -01 


INVESTIGATIVE PROGRAM 
APPLICATIONS 


INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 


PERSONNEL 
PI - 6. 


ISRO SATELLITE CENTER 


BRIEF DESCRIPTION 

The IRS-IA Linear Imaging Self-Scanned Sensors (LISS) 
provide repetitive multlspectral Images of the carth*s surface 
on a global basis for earth resources studies. One type of 
sensor is designated as LISS-I. which yields a low spatial 
resolution of 73 m. The other type. LISS-II. has two Identical 
cameras, each of which has a medium resolution of 37 m. Both 
types of push-broom scanning sensors operate In the four 
spectral bands: 0.45-0,52. 0.52-0.59. 0.62-0.68* and 0.77-0.86 
micrometer. Incoming radiation Is electronically scanned by a 
linear array of detectors of the charge-coupled device (CCD) 
type with 2048 elements, which are located In the focal plane 
of the system. The along-track scan Is produced by the orbital 
motion of the spacecraft. The Instantaneous field of view for 
LISS-1 is 80 microradians and the swath width is 148 km; for 
LISS-II they are each 40 mlcroradlans and 74 km. respectively. 
Data from both LISS-I and LISS-II are transmitted In real time 
to the data reception system at the National Remote Sensing 
Agency. Hyderabad. India. 
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LANDSAT/ERTS (EARTH RESOURCES TECHNOLOGY SATELLITE) 

PROGRAM 


The U.S. Landsat Program began with the launch of ERTS on July 23, 1972; ERTS was later 
renamed Landsat 1. Landsat 2 through 5 were subsequently launched for additional earth 
resources studies. The Landsat spacecraft serve as stabilized, earth-oriented platforms to obtain 
information on earth resources in a near-polar orbit from altitudes of about 9(X) km for Landsat 1, 
2, and 3, and 7(X) km for Landsat 4 and 5. 

On Landsat 1, 2, and 3, visible and IR photographic images were provided by Return Beam 
Vidicon (RBV) cameras. Landsat 1 and 2 used a three-camera system, one camera for each 
spectral band: blue-green (0.47 to 0.575 micrometer), yellow-red (0.58 to 0.68 micrometer), and 
near-IR (0.69 to 0.83 micrometer). Landsat 3 used a two-camera system covering the spectral 
baf' J from 0.53 to 0.75 micrometer. 

Each spacecraft (Landsat 1 through 5) also used a Multispectral Scanner (MSS) to obtain radio- 
metric images of the earth with a ground resolution of 86 m over a 185 km swath. Landsat 1, 2, 
and 4 used a four-channel MSS at frequencies in the visible band (0.50 to 1.1 micrometers). 
Landsat 3 had an improved MSS that included a fifth channel in the IR band to give nighttime 
radiometric sensing capabilities for the first time. This IR channel failed soon after the launch, and 
little data were produced. 

Both Landsat 4 and 5 were equipped with an improved radiometric sensor called the Thematic 
Mapper (TM). It was a second-generation, multispectral scanning radiometer that had seven earth- 
looking bands (six narrow frequency bands from 0.45 to 2.35 micrometers and one from 10.40 to 
12.50 micrometers) with a 30-m ground resolution and a 185-km swath width. 

Landsat 1, 2, and 3 had a Data Collection System (DCS) to collect and relay surface observed data 
from remote, individually equipped ground stations to central acquisition centers. Two wide-band 
videotape recorders provided 30 minutes of scanner or camera data storage to give the spacecraft 
sensors a near-global coverage capability. Both Landsat 1 and 2 systematically provided earth 
resources data over each of their more than 5-year lifetimes. Landsat 1 was retired on 
January 6, 1978, Landsat 2 on January 22, 1980, and Landsat 3 on September 7, 1983, after 
providing a combined total of more than one million images. Landsat 4 and 5 provided a transition 
for both foreign and domestic users of MSS data to the higher resolution and data rate of the TM. 
The spacecraft and sensors were operated through the Tracking and Data Relay Satellite System 
(TDRSS) to provide real-time acquisition of earth data worldwide. The Landsat 4 aiid 5 spacecraft 
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were also Shuttle compatible for refurbishing and relaunch. Due to delays and problems in the 
deployment of the TDRSS, Landsat 4 relied on ground transmissions after the launch in 
June 1982. Two months later, the TM direct ground link (X-band transmitter) failed, but the 
MSS data were routinely collected. While waiting for the TDRSS to become operational and to 
resume the receipt of TM data (through the Ku-band transmitter), two power cables failed and 
reduced the spacecraft power to half. In anticipation of losing additional power and spacecraft 
control, Landsat 5 was launched in March 1984, one year ahead of schedule. 

While the Landsat program was designed primarily to obtain information for earth resources stud- 
ies on agriculture, forestry, geology, hydrology, and cartography, the spacecraft sensors can also 
be used to conduct meteorological studies, i.e., monitoring environmental pollution, determining 
snow cover, or monitoring severe storms. Most of the archived data at the Earth Resources Data 
Center in Sioux Falls, SD, were chosen with a priority for minimum cloudiness; thus, data taken in 
cloudy situations was not normally retained. 

The Landsat program was the first spacecraft program transferred from the U.S. Government to 
the private sector in compliance with the Land Remote Sensing Commercialization Act of 1984 
(U.S. Public Law 98-365). Operation of Landsat 4 and 5 was assumed by the Earth Observation 
Satellite Company (EOSAT), which is also responsible for the distribution of data. In addition, the 
company is funded to construct the next generation, commercial Landsat spacecraft to be launched 
in the late 1980's. 
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Spacecraft Name - Landsat 1-3 


S/C 

Alternate 

NSSDC 

Launch 

Inch 

Perig. 

Apog. 

Pd. 


Name 

ID 

Date 

(deg) 

(km) 

(km) 

(min) 

Landsat 1 

ERTS-A 

72-058A 

07/23/72 

99.1 

897 

917 

103.1 

Landsat 2 

ERTS-B 

75-004A 

01/22/75 

99.1 

907 

918 

103.3 

Landsat 3 

Landsat-C 

78-026A 

03/05/78 

99.1 

897 

914 

103.1 


S/C PM PS 


Landsat 1,2 


C. M. MacKenzie 


S. C. Freden 


NASA/GSFC 


Landsat 3 


R. K. Browning 
NASA/GSFC 

S. Sargent (Retired) 
NASA/GSFC 

S. Weiland (Retired) 
NASA/GSFC 
C. M. MacKenzie 
NASA/GSFC 
R. K. Browning 
NASA/GSFC 


W. P. Nordberg (Deceased) 
NASA/GSFC 


S. C. Freden 
NASA/GSFC 


Brief Description 


Landsat 1-3 were modified versions of the Nimbus series of meteorological satellites. The near- 
polar orbiting spacecraft served as a stabilized, earth-oriented platform for obtaining near-global 
coverage of data on agricultural and forestry resources, geology and mineral resources, hydrology 
and water resources, geography, cartography, environmental pollution, oceanography and marine 
resources, and meteorological phenomena. To accomplish these objectives, each spacecraft was 
equipped with (1) a two- or three-ctunera Return Beam Vidicon (RBV) to obtain visible and near 
IR photographic images of the earth, (2) a four- or five-channel Multispectral Scanner (MSS) to 
obtain radiometric images of the earth, and (3) a Data Collection System (DCS) to collect informa- 
tion from remote, individually equipped ground stations and to relay the data to central acquisition 
stations. Landsat 1-3 carried two Wide-Band Video Tape Recorders (WBVTR) capable of storing 
up to 30 min of scanner or camera data. An advanced attitude control system consisting of horizon 
scanners, sun sensors, and a command antenna combined with a Freon gas propulsion system 
permitted the spacecraft's orientation to be maintained within plus or minus 0,7 deg in all three 
axes. Spacecraft communications included a command subsystem operating at 1 54.2 and 
2106.4 MHz, and a PCM narrow-band telemetry subsystem operating at 2287,5 and 137.86 MHz 
for spacecraft housekeeping, attitude, and sensor performance data. Video data from the RBV 
system were transmitted in both real-time and tape-recorder modes at 2265.5 MHz, while 
information from the MSS was constrained to a 20-MHz bandwidth at 2229.5 MHz. More 
information can be found in the "Landsat Data Users Handbook," available from the U.S. 
Geological Survey, Arlington, VA, 
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Investigation Name - Multispectral Scanner System (MSS) 


S/C 

Landsat 1 
Landsat 2, 3 


NSSDC ID 
72-058A-02 

75-004A-02 

78-026A-02 


PI 

J. Arluskas 
NASA/GSFC 
J. A. Balia 
NASA/GSFC 


Brief Description 

The Multispectral Scanner (MSS) was designed to provide repetitive daytime acquisition of high- 
resolution, multispectral data of the earth's surface on a global basis and to demonstrate that remote 
sensing from space is a feasible and practical approach to efficient management of the earth's 
resources. In addition to obtaining data for use in earth resource type studies, the MSS system 
was used to conduct oceanographic and meteorological studies, i.e., to map sea-ice fields, locate 
and track major ocean currents, monitor both air and water pollution, determine snow cover, 
investigate severe storm environments, etc. The MSS consisted of a 22.86-cm double reflector- 
type telescope, scanning mirror, filters, detectors, and associated electronics. The scanner on 
Landsat 1 and 2 operat^ in the following spectral intervals: (1) 0.5 to 0.6 micrometer, (2) 0.6 to 
0.7 micrometer, (3) 0.7 to 0.8 micrometer, and (4) 0.8 to 1.1 micrometers. (These bands were 
designated as bands 4, 5, 6, and 7, respectively.) The Landsat 3 MSS had an additional band in 
the 10.4- to 12.6-micrometer thermal region (band 8). This thermal band failed on July 11, 1978, 
and produced little useful data. Incoming radiation was collected by the scanning mirror, which 
oscillated 2.89 deg to either side of nadir and scanned cross-track swaths 185-km wide. The 
along-track scan was produced by the orbital motion of the spacecraft. The primary image 
produced at the image plane of the telescope was relayed by fiber optic bundles to detectors where 
conversion to an electronic signal was accomplished. Optical filters were used to produce the 
desired spectr al separation. Six detectors were employed in each of the four spectral bands: 
bands 4 through 6 used photomultiplier tubes as detectors, and band 7 used silicon photodiodes. 
Band 8 on Landsat 3 had two Hg-Cd-Te detectors. A multiplexer included in the MSS system 
processed the scanner’s 24 (26 for Landsat 3) channels of data. The data were time-multiplexed 
and then converted to a pulse-code modulated signal by an A/D converter. The data were then 
transmitted (at 2229.5 MHz) directly to an acquisition station or, in the case of remote areas, stored 
on magnetic tape for subsequent playback the next time the spacecraft came within the communi- 
cation range of an acquisition station. The ground resolutions were 80 m for bands 4 to 7 and 
240 m for band 8. Data are archived at the EROS Data Center, U.S. Geological Survey, Sioux 
Falls, SD. 


Landsat 1-3, Weinstein 


Investigation Name - Return Beam Vidicon Camera System 


S/C 

Landsat 1 
Landsat 2, 3 


NSSDC ID PI 

72-058 A-01 O. Weinstein 

NASA/GSFC 

75-004 A-01 O. Weinstein 

78-026A-01 NASA/GSFC 


01 

T. M. Raglan 
NASA/GSFC 


Brief Description 

The Landsat 1 and 2 Return Beam Vidicon (RBV) camera system contained three independent 
cameras taking pictures of earth scenes simultaneously during the daytime in three different spectral 
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bands from blue-green (0.47 to 0.575 micrometer) through yellow-red (0.58 to 0.68 micrometer) 
to near IR (0.69 to 0.83 micrometer). While designed primarily to obtain information for earth 
resource type studies, the RBV camera system also conducted meteorological studies, i.e., to 
investigate atmospheric attenuation and to observe mesoscale phenomena, winter monsoon clouds 
(Japan), snow cover, etc. The three earth-oriented cameras were mounted to a common base, 
which was structurally isolated from the spacecraft to maintain accurate ali^ment. Each camera 
contained an optical lens, a 5.08-cm RBV, a thermoelectric cooler, deflection and f cus coils, a 
mechanical shutter, erase lamps, and sensor electionics. The cameras were similar except for the 
spectral filters contained in the lens assemblies that provided separate spectral viewing regions. 

The viewed ground scene, 185 by 185 km in area, was stored on the photosensitive surface of the 
camera tube, and, after shuttering, the image was scanned by an electron beam to produce a video 
signal output. Each camera was read out sequentially, requiring about 3.5 s for each of the spectral 
images. The cameras were operated every 25 s to produce overlapping images along the direction 
of spacecraft motion. Video data from the RBV were transmitted (at 2265.5 MHz) in both real- 
time and tape recorder modes. From a nominal spacecraft altitude of 900 km., the RBV had a 
ground resolution of about 80 m. The Landsat 3 RBV system, consisting of two panchromatic 
cameras, produced two side-by-side images rather than three overlapping images of the same 
scene. Each camera had the same spectral band of 0.505 to 0.750 micrometer. The two cameras 
were aligned to view adjacent 98-km square ground scenes which overlapped slightly so that the 
total width of the swath was 185 km. The cameras were operated every 12.5 s to produce over- 
lapping images along the direction of spacecraft motion. After shuttering, the image was scanned 
by an electron beam to produce a video output signal. A 3.5-s offset was introduced between the 
readouts of the two cameras, permitting sequentii readout, and allowing the same tape recorder 
and communications channel to be used. Tlie Landsat 3 RBV had a better ground resolution of 
40 m. Data from this experiment are archived at the EPOS Data Center, U.S. Geological Survey, 
Sioux Falls, SD. 


I 
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♦**)ic**********jic:(f***3ic*********3k***** Landsat 4, 5 ♦♦*♦♦*♦**♦*♦*♦♦♦♦♦*****♦♦♦***** 
Spacecraft Name - Landsat 4, 5 


I 


S/C 

Alternate 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


Name 

ID 

Date 

(deg) 

(km) 

(km) 

(min.) 

Landsat 4 

Landsat-D 

S2-(n2A 

07n6/S2 

98.3 

678 

699 

98.5 

Landsat 5 

Landsat-D 

Prime 

84-021A 

03/01/84 

98.3 

683 

698 

98.6 


PM - L. Gonzales 

PM - J. R. Busse 

PM - E. E. Speaker 

PM - C. M. MacKenzie 

PM - R. K, Browning 

PS - V. V. Salomonson 

Brief Description 

The Landsat 4 was an earth resources monitoring system with the new powerful remote-sensing 
capabilities of the Thematic Mapper (TM), and provided a transition for both foreign and domestic 
users from the Multispectral Scanner (MSS) data to the higher resolution and data rate of tlie TM. 

It had a complete end-to-end highly automated data system, which was designed to be a new 
generation system, and was a major step forward in global remote-sensing applications. The 
Landsat ^ mission consisted of an orbiting satellite (flight segment) with the necessary wide-band 
data links and support systems, and a ground segment. The Landsat 4 flight segment consisted of 
two major systems: (i) the instrument module, containing the two sensing instruments together 
with the mission unique subsystems, such ar the solar array and drive, the Tracking and Data 
Relay Satellite (TDRS) antenna the Wide Band Module (WBM), and Ae Global Positioning 
System (GPS); and (2) the Multimission Modular Spacecraft (MMS) that contained the 
modularized and standardized power, propulsion, attitude control, and communications and data 
handling sub-systems. The flight segment was designed with 3 years nominal lifetime in orbit that 
could be extended through in-orbit replacement when the Shuttle became operational. The space- 
craft was placed into an orbit having a descending node with equatorial crossing between 9:30 and 
10:00 a.rn. local time. The spacecraft and attendant sensors were operated through the GSTDN 
stations before the Tracking and Data Relay Satellite System (TDRSS) became available. Landsat 
4 experienced failures of X-band transmission, primary command, and data handling computer, 
and two of its four solar array panels after launch. Landsat 5 was forced to be launched earlier. 
Landsat 5 was identical to Landsat 4 in all aspects, but with those anomalies repaired. 

Landsat 4, 5, Banks 

Investigation Name - Multispectral Scanner System (MSS) 

NSSDC ID - 82-072A-02, 84-021A-01 

PI - G. F. Banks NASA/GSFC 


NASA/GSFC 

NASA/GSFC 

NASA/GSFC 

NASA/GSFC 

NASA/GSFC 

NASA/GSFC 



Brief Description 

The Multispectral Scanner (MSS) was designed to provide repetitive daytime acquisition of high- 
resolution, multispectral data of the earth's surface on a global basis and to demonstrate that remote 
sensing from space is a feasible and practical approach to efficient management of the earth's 
resources. In addition to earth resource type studies, the MSS system was used to conduct 
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cx:eanograp>'’c and meteorological studies; i.e., to map sea-ice fields, locate and track major ocean 
currents, i aitor both air and water pollution, determine snow cover, investigate severe storm 
environments, etc. The MSS consisted of a 22.86-cm double reflector-type telescope, scanning 
mirror, filters, detectors, and associated electronics. The scanner operated in the following spectral 
intervals: band 1, 0.5 to 0.6 micrometer; band 2, 0.6 to 0.7 micrometer; band 3, 0.7 to 
0.8 micrometer; and band 4, 0.8 to 1.1 micrometers (the band numbering was different from 
Landsat 1-3). The Landsat 4 MSS was similar to the Landsat 1-3 MSS except for changes 
necessary to accommodate the lower orbital altitude. The swath width of 185 km remained the 
same by increasing the FOV of the sensors from 1 1.56 to 14.92 deg. The ^ound resolution was 
approximately 83 m for all four bands. The primary image produced at the image plane of the 
tele.scope was relayed by use of fiber optic bundles to detectors where conversion to an electronic 
signal was accomplished. Optical filters were used to produce the desired spectral separation. 

Six detectors were employed in each of the four spectral channels: bands 1 through 3 used 
photomultiplier tubes as detectors, band 4 used silicon photodiodes. A multiplexer included in 
the MSS system processed the scanner's video data. The data were time-multiplexed and then 
converted to a pulse-code modulated signal by an A/D converter. The data were then transmitted 
via the Tracking and Data Relay Satellites (TDRS) and/or direct readout to local receiving stations. 
Data are archived at the EROS Data Center, U.S. Geological Survey, Sioux Falls, SD. 

Landsat 4, 5, Linstrom 

Investigation Name - Thematic Mapper (TM) 

NSSDC ID - 82-072A-01 

PI- 0. Weinstein Hughes Aircraft 

El Segundo, CA 


Brief Description 

The Thematic Mapper (TM) was a seven-band, earth-looking, scanning radiometer with a 30-m 
ground element resolution covering a 185-km ground swath from a 705 km altitude. The instru- 
ment consisted of primary imaging optics, scanning mechanism, spectral band discrimination 
optics, detector arrays, radiative cooler, inflight calibrator, and required operating and processing 
electronics. The scanning mechanism provided the cross-track scan, while the progress of the 
spacecraft provided the scan along the track. The optical system imaged the earth's surface on a 
field stop or a detector sized to define an area on the earth's surface 30-m square. Several lines 
were scanned simultaneously to permit suitable dwell time for each resolution element. The varia- 
tion in radiant flux passing through the field stop onto the photo and thermal detectors creates an 
electrical output that represents the radiant history of the line. Seven spectral bands were used to 
provide the spectral signatiu’e capability of the instrument: band 1, 0.45-0.52 micrometer; band 2, 
0.52-0.60 micrometer; band 3, 0.63-0.69 micrometer; band 4, 0.76-0.90 micrometer; band 5, 
1.55-1.75 micrometers; band 6, 10.40-12.50 micrometers; and band 7, 2.08-2.35 micrometers. 
The information outputs from the detector channels were processed in the TM multiplexer for 
transmission via the Tracking and Data Relay Satellites CTDRS) and/or direct readout to local 
receiving stations. Data from this experiment are archived at the EROS Data Center, U.S. 
Geological Survey, Sioux Falls, SD. 
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MERCURY PROGRAM 






The Mercuiy program was the first U.S. manned spaceflight program and was somewhat 
analogous to the U.S.S.R. Vostok program. The Mercury spacecraft was bell shaped, with a 
convex disk-shaped ablauve reentry base on a cone-shaped body. On the conical apex was 
mt unted a short cylinder used to house the descent parachutes. The spacecraft was designed for 
one astronaut and included a reclining seat, a downward looking (relative to the astronaut) 
periscope in a central position on the console, and a small window above the console. The capsule 
height was 2.9 m (9.5 ft) high, and its maximum diameter was 1.8 m (6 ft). The primary objective 
of the program was to solve the engineering, technical, and support problems involved in 
placing/recovering a man in space and to study the effects of a space environment on man. 

Program approval was given on October 7, 1958. There w'ere seven boilerplate (dummy) tests, six 
from August 21, 1959, to January 21, 1960, and another on March 24, 1961. Twenty-one 
spacecraft were built, of which 5 were not used and 16 were used in 19 flights or tests. (Three 
were used twice.) Thineen tests/flighLs were suborbital (May 19, 1960 - July 21, 1961) and six 
were placed in orbit (September 13, 1962 - May 15, 1963). Orbit inclinations were 32.5 to 
32.8 deg, and apogees/perigees were 237-285/153-161 km. Flights made were launched by 
Little Joe, Redstone, and Atl.''<^ launch vehicles. 

Since manned flight was the primary emphasis, only biological experiments were given high 
priority. Physical science experimentation, however, did include cameras for earth and cloud 
photography. Photography was accomplished with slightly modified, standard 16-mm movie and 
35- or 70-mm cameras with a limited number of supplementary filters and lenses. A specially 
designed TV camera mounted near the window for additional photographs was included on the last 
(MA-9 or 63-0 15 A) flight The Mercury program produced over 750 photographs that may have a 
potential for meteorological use. Most were from MA-4 (or 6 1-025 A, unmanned, 350 pictures) 
and from MA-7 (or 62-019A, Carpenter, 200 pictures). No brief descriptions have been written, 
but further summary information is found on pages 221 and 335 of NASA SP 45 "Mercuiy Project 
Summary." 

The project flights made with a Mercuiy spacecraft are listed in Table 8 and are commonly named 
with the launch vehicle. TTie number ”7" was included with the spacecraft name and is used in 
reference to the first seven U.S. astronauts. (Slayton was one of the seven but did not fly duiing 
the Mercuiy program.) 
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TABLES 

MERCURY PROGRAM 


Mercury Vehicle Number* 

Common Name (Launch Vehicle*) 

NSSDCID 

Launch Date (MMDDYY) 

Duration (HHMM) 

Photography* 

prcw/Remarks 


1 

BA-1 


05-09-60 

4 

MA-1 


07-29-60 

3 

U-5 


11-08-60 

2 

MR-1 


11-21-60 

2A 

MR-IA 


12-19-60 

5 

MR-2 


01-31-61 

6 

MA-2 


02-21-61 

14 

U-5A 


03-18-61 

BP 

MR-BD 


03-24-61 

8 

MA-3 

MERCA3 

04-25-61 

14A 

U-5B 


04-28-61 

7 

MR-3 


05-05-61 

11 

MR-4 


07-21-61 

8A 

MA-4 

61-025A 

09-13-61 

14B 

MS-1 


11-01-66 

9 

MA-5 

61-033A 

11-29-61 

13 

MA-6 

62-003A 

02-20-62 

18 

MA-7 

62-019A 

05-24-62 

16 

MA-8 

62-052A 

10-03-62 

20 

MA-9 

63-015A 

03-15-63 


A/B s Additional spacecraft usage 
BP = Boilerplate 

* H = Hasselblad, 70 mm 
A = Ansco Autoset, 35 mm 
R = Robot Recorder. 35 mm 


00-01 


Abort systems test 

00-03 


Exploded after 1 min 

00-02 


Flight abort after 15 sec 

00-00 


Launch failure 

00-16 

H 

235 mi suborbital launch 

00-17 

H 

Flight abort w/chimp 
Ham after 137 sec 

00-18 


18 min flight 

00-24 


Malfunction after 20 sec 

00-08 


307 mi suborbital launch 

00-07 


Aborted after 40 sec 

00-05 


Aborted after 33 sec 

00-15 

H 

Shepard, Freedom 7 

00-15 


Grissom, Liberty Bell 7 

01-49 

H 

Robot astronaut 

00-01 


Destroyed after 43 sec 

03-21 

H 

Chimp Enos aboard 

04-56 

A 

Glenn, Friendship 7 

04-56 

R 

Carpenter, Aurora 7 

09-14 

H 

Schirra, Sigma 7 

34-20 

H 

Cooper, Faith 7 


^ M = Mercuiy 
A = Atlas 

U = Little Joe (WI Launch) 
R = Redstone 
BA = Beach Abort 
BD - Booster Development 
S = Scout 
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METEOR 1 PROGRAM 



The operational phase of the U.S.S.R. meteorological satellite program began in March 1969, and 
consists of 31 launches of Meteor 1 and 15 launches of Meteor 2. The satellites were under opera- 
tional contiol of the Soviet Hydrometeorological Service. They were follow-on operational space- 
craft resulting from design development made on experimental Cosmos spacecraft. All spacecraft 
were similar in appearance, i.e., of cylindrical form (1.5-m diameter, 5 m-length), with two solar- 
cell-equipped vanes, and weighing about 2200 kg. 

Meteor spacecraft provided day and night imaging and radiation sensing capabilities. Meteors 1-1 
through 1-7 were each equipped with a dual vidicon camera system, a scanning High-Resolution 
Infrared Radiometer (HRIR), and an actinometric instrument, all of which were developed and 
tested on Cosmos flights. Meteors 1-8 through 1-17 had an additional instrament: an atmospheric 
sounder for obtaining atmospheric temperature and water vapor profiles. 

In addition to the above experiments. Meteor 10 through 13, 18, and 19 were each equipped with 
an Automatic Picmre Transmission (APT) system. The system was controlled by ground 
command and was operated only when the satellite was within communication range of APT 
receiving stations within the Soviet Union. Infrared imagery could also be transmitted in real time 
by using the APT capabilities. 

All the Meteor launches prior to 1-29 were from the Plesetsk site, and the A-1 launch vehicle was 
used to launch them into near-circular, near-polar, prograde orbits with apogees between 555 and 
932 km, and inclined at approximately 8 1 deg. Meteor 5, 9, and 14 through 30 were placed in 
higher orbits (perigee>853 and apogee>903 km) to provide wider coverage. The cameras were 
improved to prevent any loss in resolution with the expanded coverage. 

Because of nonoverlapping coverage, at least two spacecraft were required to provide a complete 
view of the earth-atmosphere system every 24 hours. The acquired data were either recorded for 
later transmission or transmitted directly to one of the three ground acquisition stations: Obninsk 
(near Moscow), Khabarovsk (near Vladivostok), or Novosibirsk (about halfway between) when 
within communication range. 

An essentially new satellite development, in terms of mission, equipment and orbital path, made 
its appearance with the launch of Meteor 1-28 on June 29, 1977, followed by the launch of 
Meteor 1-29 on January 25, 1979, from Tyuratam, U.S.S.R. While also serving as a meteoro- 
logical satellite, its primary mission was to p:.x>vide an earth resources observation platform. New 
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types of onboard sensors, using either a 2- or 4-band scanning radiometer, were employed to 
record the in^ed radiation of the earth for evaluation of the earth’s subsurface layers. These 
earth resources type of Meteor satellites were launched into sun-synchronous orbits at an inclina- 
tion near 98 deg. The last Meteor 1 was flown in July 1981. Since there is considerable similarity 
between the Meteor 1 series satellites and limited descriptive information has been found, a listing 
of the launches (see Table 9) and a sample brief description (Meteor 1-10) are included here instead 
of descriptions for each spacecraft 
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TABLE 9 

METEOR 1 PROGRAM 


METEOR 


1-16 

1-17 

1 - 18 * 

1-19 

1-20 


8 1-065 A 


LAUNCH 

DATES 


03 - 26-69 

10 - 06-69 

03 - 17-70 

04 - 28-70 

06 - 23-70 

10 - 15-70 

01 - 20 - 7 ! 

04 - 17-71 

07 - 16-71 
12 - 29-71 

03 - 30-72 

06 - 30-72 
10 - 27-72 
03 - 2 C -73 

05 - 29-73 

03 - 05-74 

04 - 24-74 

07 - 09-74 
10 - 28-74 
12 - 17-74 

04 - 01-75 

09 - 18-75 
12 - 25-75 

04 - 07-76 

05 - 15-76 

10 - 16-76 
04 - 05-77 

06 - 29-77 
01 - 25-79 
06 - 18-80 

07 - 10-81 


me 

(deg) 


ORBIT 

a/p 

(km) 

687-633 

681-613 

635-537 

710-625 

888-831 

648-626 

656-629 

633-610 

642-614 

874-859 

891-868 

905-889 

891 - 869 

892 - 873 
920-852 

894-832 

894 - 865 

893 - 865 
907-843 
897-842 

893-867 

901 - 838 

902 - 942 
918-827 

895 - 846 

892-857 

897-854 

670 - 601 
645-622 
667-584 

671 - 610 


Carried an orbit adjustment motor 
t First Meteor in sun-synchronous orbit 
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METEOR 1 C71-120AJI 


SPACECRAFT COMMON NAME- METEOR 1 (71-120A) 
ALTERNATE NAMES- METEOR J-IC. METEOR 10 

NSSDC ID- 71-120A 

LAUNCH DATE- 12/25/71 
LAUNCH SITE- PLESETSK, U.S.S.R. 

LAUNCH VEHICLE- A-1 

SPONSORING COUNTRY/AGENCV 

U.S.S.R. SHS 


INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 102.7 MIN 

PERIAPSIS- 880. KM ALT 

PERSONNEL 

PM - SHS STAFF 

PS - SHS STAFF 

BRIEF DESCRIPTION 

Meteor 1-10 wet the tenth fully operetlonal Russian 
neteoroloslcal satellite launched froa the Plesetsk site. The 
satellite was placed in a near-circular, near-polar prosrade 
orbit to provide near-9lobal observations of the earth*s 
weather systems, cloud cover, ice and snow fields, vertical 
profiles of temperature and moisture, and reflected and emitted 
radiation from the dayslde and nlshtslde of the 

earth-atmosphere system for operational use by the Soviet 
Hydrometeorological Service. This was the second satellite of 
the Meteor series to be placed in a hi$h orbit, about 2A0 km 
hiaher than most other Meteor launches (the first was Meteor 
1-5). The spacecraft was equipped with two vldlcon cameras and 
APT cameras for dayslde photosraphy. a scannlns hish-resolution 
ZR radiometer with APT capability for dayslde and nlshtslde 
photosraphy. an actlnometrlc instrument for measuring the 
earth's radiation field in the visible and infrared resions. 
and a medium-resolution scanning diffraction spectrometer for 
determining indirectly the vertical profiles of atmospheric 
temperature and humidity. The satellite was in the form of a 
cylinder 5 m long and l.B m in diameter with two large solar 
panels attached to the sides. The solar panels were 
automatically oriented toward the sun to provide the spacecraft 
with the maximum amount of solar power. The spacecraft was 
oriented toward th' earth by a gravity-gradient triaxiel 
stabilization system consisting of flywheels whose kinetic 
energy was dampened by the use of controlled electromagnets on 
board that interacted with the magnetic field of the earth. 
The Instruments were housed in the base of the satellite, which 
pointed toward the earth, while the solar sensors were mounted 
in the top section. The operational Meteor weather satellite 
system ideally consisted of at least two satellites spaced at 
90-deg Intervals in latitude to observe a given area of the 
earth every 6 h. This allowed the monitoring of the formation, 
development* and movement of major weather systems. When 
within communication range, the data acquired were transmitted 
directly to the ground-receiving centers near Moscow. 
Novosibirsk, and Vladlvost.k or to APT-equipped stations within 
the U.S.S.R. Over regions beyond communication range. Meteor 
I-IO recorded the TV and IR pictures, spectrometer data, and 
actlnometrlc data and stored them on board until the satellite 
passed over the receiving centers. The meteorological data 
received at thesa centers were processed, reduced, and sent to 
the Hydrometeorological Center in Moscow, where they were 
analyzed and used to prepare various forecast and analysis 
products. Some of the TV and IR pictures and analyzed 
actlnometrlc data *..'c**e then distributed to various 

meteorological centers around the world. Some of these data 
were transmitted from Moscow to the National Environmental 
Satellite Service (NESS). It is believed that Meteor I-IO was 
deactivated In June 1972. as indicated by the termination of 
data being transmitted to NESS. 

METEOR 1 (71-120A), SHS STAFF 

INVESTIGATION NAME- DUAL VIDICON CAMERAS 

NSSDC II>- 71-120A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIP'.INE(S) 
METEOROLOGY 

PERSONNEL 

PI - SHS STAFF SOVIET HYDROMET SVC 

BRIEF DESCRIPTION 

The Meteor 1-10 dual vldlcon camera system provided 
daytime pictures of the earth's cloudeover distribution, local 
storms, snd near-global wcathar systems for operations! use by 
tha Soviet Hydrometeorological Servlet. The instrumentaUon 
consisted of two identical vldlcon cameras that ware mounted in 
the satellite bast and were directed toward the earth. Meteor 
1-10 had slightly modified equipment with a vision bandwidth 50 
percent greater than the lower orbiting satellites of the 
Meteor series. Each camera viewed a 750- by 7S0-km area, one 
to the left and tha other to the right of nadir, with a 
resolution of 1.25 km at nadir from a satellite altitude of 
about 870 km. The cameras took a one-frame Image of the 
earth's cloud cover with slight overlapping of successive 


HEIGHT- KO 


EPOCH DATE- 12/30/71 
inclination- 81.2 DEO 
APOAPSIS- 905. KH ALT 


SOVIET HYDROMET SVC 
SOVIET HYDROMET SVC 


frames to provide continuous coverege. The cameras switched on 
autometically any time the sun was more than 5 dag above the 
horizon. Because tha earth Illumination varied so much, 
automatic sensors adjusted the camera apertures to produce 
hlgh-quellty pictures under a variety of illumination 

conditions. Tha image formed by each vldlcon tube either was 
transmitted directly to the ground if the satellite was in 
radio contact with ona of the ground stations or wau recorded 
on magnetic tape for later transmission If the satellite was 
beyond the zone of radio communication. Tha TV images received 
by these ground stations were processed and transmitted to the 
Hydrometeorological Center in Moscow where they were anslyzed 
and used in various forecast and analysis products. The 
pictures were archived at the Hydrometeorological Center. 
Although the Meteor 1-10 cameras had about four times the 
resolution at nadir of those carried on the ESSA satellites, 
they could not provide continuous overlapping global coverage 
as did the ESSA cameras owing to the lower orbit of the Meteor 
1 satellites (870 km compared to KOO km). To close these gaps 
in coverage, at least two satellites were used in the Meteor 
system. In addition, cloudeover mosaics wera produced from 10 
or more individual cloudeover pictures at the 
Hydrometeorological Center to provide a more comprehensive view 
of near-global weather systems. Some of the individual 
pictures and the cloud mosaics were transmitted to various 
foreign meteorological centers as ?art of an international 
meteorological data exchange propram. The United States 
received these pictures the Nati Aal Environmental Satellite 
Service (HESS) in Suitland, Maryland, via the "cold line" 
facsimile link with Moscow. These pictures were kept at NESS 
for 1 yr and then, unless of unusual interest, were discarded. 
The system had a scan rate of two lines per second, or half the 
ESSA rate* and scanned from right tv left instead of left to 
right. The experiment was probably deactivated in June 1972. 
as indicated by the termination of data transmissions to NESS. 

METEOR 1 (71-120A). SHS STAFF 

INVESTIGATION NAME- SCANNING HRIR 

NSSDC ID- 71-120A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - SHS STAFF SOVIET HYDROMET SVC 

BRIEF DESCRIPTION 

The Meteor 1-10 high-resolution scanning IR radiometer 
made operational measurements of cloud distribution and snow 
and ice cover on the dayside and nlghtside of the earth. The 
radiometer measured the outgoing radiation from the 
earth-atmosphere system in the 8- to 12-micrometer atmospheric 
window. Measurements made in this spectral region permitted 
brightness patterns of the thermal relief to be constructed and 
equivalent radiation temperatures of the earth's surface and 
cloud to be determined. The instrument was a narrot^angle 
scanning radiometer with an instantaneous viewing angle of 1.5 
by 1.5 deg. It was mounted in the base of the satellite in a 
sealed Instrument compartment with its optical axis directed 
along the local vertical and toward nadir. The radiometer 
measured the intensity of the outgoing radiation by comparing 
the earth's radiation flux with the radiation flux from space. 
Each type of radiation entered the radiometer through separate 
windows, which were oriented in mutually perpendicular 
directions. The radiation from the earth-atmosphere system 
fell on a plane scanning mirror that was mounted at an angle of 
<5 deg to the satellite velocity vector and scanned through an 
angle of plus or minus 50 deg from nadir. The radiation was 
reflected from the scanning mirror through a stationary 
modulating disk and filter window ento a parabolic mirror, 
which focused the parallel beam through a movable modulating 
disk onto a thermistor bolometer. The stationary and movable 
modulating disks provided the channel switching, sending first 
the earth- atmosphere radiation and then the space radiation to 
the parabolic mirror and finally to the bolometer. The 

bolometer converted the radiant flux into variable electric 
voltages (0 to 6 V) whose frequency was equal to the modulator 
frequency and whose magnitudes were proportional to the 

differences in the radiant flux Intensities between earth and 
space developed at the bolometer output. During the movement 
of the scanning mirror through a plus or minus 40-deg sector, 
line scanning (qo llnes/min) of the target area was 

accomplished In a plana normal to the orbital plane using a 
forward and back path, while scanning along tha flight path was 
provided by the relative motion of the sateU^ ^ with respect 
to the earth. In each scan, with the inc sa viewing and 
scanning anglts from the satelllta's orbit. a:‘ltude, the 

radiometer recorded the mean radiation Intensities rom a band 
about 1650 km wide with a resolution of about 15 km at nadir to 
about 26 to 27 km at the edges. The radiometer was capable of 
measuring radiation temperatures within 0.5 to 0.6 deg for 
temperatures of 295 to 298 deg K and 1.5 to 2 deg for 
temperatures around 225 deg K« The video signals were 

amplified and sent aither to the satellite memory unit for 
later transmission or to the rsdio telemetry unit for direct 
transmission to earth depending on whether the satellite was 
beyond or within tha zone of radio communication with a ground 
receiving station or an APT-equlppad station within the 
U.S.S.R. t respectively. The ground receivers recorded the 
transmitted date in digital form on magnetic tape and 
simultaneously on 60-mm photographic film Ih the form of a 
brlghtntsi imagt of the tharmal relief of the earth-atmosphore 
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systca. The data on aignetlc tape were processed by computers 
at the Hydrometeorological Center and were used to produce a 
digital nap of the equivalent radiation temperature field with 
a superposed geographic grid. The photographic film was 
developed and processed Into an IR picture also with a 
superposed grid. The pictures were archived at the 

Hydrometeorological Center. Some of these pictures were 

transmitted to various foreign meteorological centers as part 
of an International meteorological data exchange program. The 
United States received these pictures at the National 

Environmental Satellite Service (NESS). Sultland. HD. via the 
"cold line" facsimile link with Moscow. These IR pictures were 
kept at NESS for 1 yr and then, unless of unusual Interest, 
they were discarded. The experiment was probably deactivated 
In June 1972. as Indicated by the termination of data 
transmissions to NESS. 

METEOR 1 (71-120A). SHS STAFF 

INVESTIGATION NAME- ACTINOMETRIC INSTRUMENT 

NSSDC ID- 71-120A-05 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI -* SHS STAFF SOVIET HYDROMET SVC 

BRIEF DESCRIPTION 

The Meteor 1-10 actlnometrlc Instrument measured (1) the 
outgoing longwave radiation (3 to 30 micrometers) from the 
earth-atmosphere system. (2) the outgoing near UV. visible* and 
near IR solar radiation (0.3 to 3 micrometers) reflected and 
backscattcred hy the earth-atmosphere system, and (3) the 
effective radiation tempe-rature of the aarth*s surface and 
cloud tops (8 to 12 micrometers) for operational use by the 
Soviet Hydrometeorological service. The instrumentation 

consisted of four radiometers; a pair of scanning, 
narrow-angle. two-channel radiometers* and a pair of 
nonscanning. wide-angle* two-channel radiometers. The 

narrow-angle (4 by 5 deg field of view) radlomecers measured 
radiation In all three spectral bands, while the wide-angle 
(136 to 140 deg field of view) radiometers operated only In the 
0.3- to 3- and 3- to 30-micrometer bands. In the narrow-angle 
radiometer, the 0.3- to S-micrometer band was measured In one 
channel and the 8- to 12- and 3- to 30-ml crometer bands were 
combined In the second channel. In the second channel, the two 
bands were separated by the exchange of corresponding filters 
as the radiometer scanned In alternate directions. The earth 
radiation entered the narrow-angle radiometer through a 
cylindrical fairing (KRS-5 crystal) and fell onto a conical 
scanning mirror. The radiation was reflected from the mirror 
through a thrce~lobed rotating mirror chopper that modulated 
the radiation flux at a frequency of 80 Hz. The chopper 
alternately reflected earth radiation and space radiation, 
which entered through a separate KRS-5 crystal window, onto one 
of three openings In a color filter wheel, one filter for each 
spectral band. The particular spectral band that was parsed 
through then fell on an off-axis parabolic mirror that focused 
the radiation flux onto a bolometric receiver. Periodic 
calibration was made when the scanning mirror moved to a 90-deg 
angle from nadir with simultaneous turning on and viewing of a 
silicon standard lamp. The 0.3- to 3-nilcrometer channel did 
not use the two-beam system or filter switching. The output 
from the modulated flow of radiation on the bolometer was 
amplified. rectified* filtered, and fed into the radio 

telemetry system over eight channels. The wide-angle 

radiometers had Identical optical systems for both channels. 
The earth radiation entered the radiometer through a 
hemispherical shell composed of quartz or KRS-5 crystal with a 
coating that determined the passband. The radiation was then 
modulated with a frequency of 64 Hz and fell on a bolometrlc 
receiver. As in the narrow-angle radiometers, the bolometer 
output was processed and fed Into the radio telemetry system. 
The wide-angle radiometer was standardized simultaneously with 
the narrow-angle radiometer by Inputting a standard 64-Hz 
calibrating fraquency Into the amplification circuit. The 
relative rms measuring error for both types of radiometers was 
about 0.5 percent. To provide a backup capability, one 
wide-angle and one narrow-angle radiometer were held In reserve 
and could be activated on command from tha ground. Tht 
orientation of the Hetaor 1-10 aatalllte insured that tha 
primary optical axes of tht radiometers were oriented 
vertically down toward nadir. The survey of the earth's 
surface by both radiometers was carried out by the motion of 
the satellite relative to tha earth. In addition* the 
narrow-angle radiometer scanned deg to either side of nadir 
in s plane normal to the orbital plane by recking the scanning 
mirror about tha optical axis. The radiometers covered a strip 
about 5500 km wide on the earth's surface and had a ground 
resolution of 50 km st nadir. Tha data were reduced at the 
ground stations and were transmitted to the Hydrometeorological 
Center in Moscow, where they were recorded In dlgitsl form on 
magnetic tape and were used to produce various anslysis 
products such as earth-atmosphere albedo charts and radiation 
temperatura uapa. Tha data were archived at the 
Hydrometeorological Center. Tht experiment was probably 
deactivated in June 1972* at indicated by the termination of 
video and IR data trsnsmlsslons to the United States via the 
"cold lint" facsimile link with Moscow. 


METEOR I (71-120A). SHS STAFF 

INVESTIGATION NAME- ATMOSPHERIC THERMAL SOUNDER 

NSSDC ID- 71-120A-04 INVESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - SHS STAFF SOVIET HYDROMET SVC 

BRIEF DESCRIPTION 

The Meteor 1-10 atmospheric temperature sounder was an 
operational experiment designed to obtain vertical profiles of 
temperature and atmospheric humidity by Indirect means under a 
variety of cloudcover conditions. The instrumentation 
consisted of a medium-resolution diffraction spectrometer that 
scanned continuously over a 20-s observing cycle In the 10.5- 
to 15-mlcrorneter band* The resolving power of the spectrometer 
in this spectral range was within 4 to S mm. From an average 
satellite altitude of about 870 km. the instrument's field of 
view covered a 53- by 13-km area on the earth's surface with 
the long side oriented parallel to the satellite traiectory. 
The data were stored on board the spacecraft until a ground 
acquisition station came within communication range. The data 
were then rela./ed to the ground station, reduced and processed, 
and transmitted directly to the Soviet Hydrometeorological 
Center in Moscow, where they were analyzed. Temperature 
profiles were constructed from the spectral radiation data by 
means of mathematical inversion techniques for clear and 
overcast cloudcover conditions. The average error for these 
profiles was 2 to 4 deg celslus. Temperature profiles were 
also constructed for partly cloudy conditions and. while not as 
accurate as the clear and overcast results, proved promising. 
Atmospheric humidity profiles were statistically derived using 
measurements of the outgoing radiation in the 15-micrometer 
band. The experiment was probably deactivated in June 1972 as 
indicated by the termination of IR and video data transmissions 
to the United States via the "cold line" facsimile link with 
Moscow. 

METEOR I (71-120A). SHS STAFF 

INVESTIGATION NAME- AUTOMATIC PICTURE TRANSMISSION (APT) 

NSSDC ID- 71-120A-05 INVESTIGATIVE PROGRAM 

APPLICATIONS 

investigation DISCIPLINE(S) 
METEOROLOGY 
COMMUNICATIONS 

PERSONNEL 

PI - SHS STAFF SOVIET HYDROMET SVC 

BRIEF DESCRIPTION 

The automatic picture transmission (APT) system first 
flown on Meteor I-IO provided Soviet meteorologists with 
real-time cloudcover photographs. The system was controlled by 
ground command and operated cnly when the spacecraft was within 
communication range of APT receiving stations within the USSR. 
Little was known about the experiment except that it employed 
line scanning: the ground scene was scanned continuously, a 

line at a time, and transmitted directly to ground, probably at 
157.62 MHz. The experiment probably terminated operation in 
June 1972. Except for the op-*ratlng frequencies, identical 
experiments apoear to have been flown on Meteors 11. 12. IS. 
18. 19* and othc**«. 
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METEOR 2 PROGRAM 


The Meteor 2 satellites wctc designed to test and implement advanced weather sensors to become 
the second generation Soviet operational meteorological satellite series. Fifteen Meteor 2 experi- 
mental spacecraft have been launched since July 11, 1975. The Meteor 2 differs in external 
appearance fiom Meteor 1 by carrying a solar panel of new design, having substantial modifica- 
tions to the sensor platform, and having a weight increase of 550 kg. The Meteor 2 spacecraft 
have been launched from Plesetsk into near-circular, near-polar prograde orbits with apogees 
approximately 900 km and inclination near 81 deg. A two- or three-spacecraft system is required 
for daily full global coverage. The data are processed and used by tlie U.S.S.R. Hydro- 
meteorological Center and the State Scientific Research Center for the study of environment and 
natural earth resources. 

All Meteor 2 spacecraft carry visible and infrared radiometers and Automatic Picture Transmission 
(APT) systems, comparable in many respects to NOAA's ITOS systems. The visible scanner 
(0.5 to 0.7 micrometer) has a ground resolution of 2 km over a 2100-km swath and the IR scanner 
(8 to 12 micrometers) has a ground resolution of 8 to 10 km over a 26,100-km swath. The APT 
system transmits its data stream in the international frequency range of 137 to 138 MHz, and any 
location that receives U.S. data should be able to receive Meteor 2 data. Two disadvantages of 
Meteor 2 spacecraft are the inability to process simultaneous visible and infrared products, and the 
low resolution of the IR product. 

The spacecraft also have an interferometer spectrometer to measure the intensity of the atmospheric 
absorption of infrared radiation from the earth surface in the range of 6 to 25 micrometers. 

Some Meteor 2 spacecraft carry a two- or four-band earth resources multispectral scanner that 
is probably also used for obtaining atmospheric sounding. 1 he two-band sensor, operating in the 
0.4- to 0.7- and 0.7- to 1.1 -micrometer bands, has a 250-m ground resolution over a 2000-km 
swath. The four-band instrument, operating in the same spectral bands used by Landsat, provides 
a spatial resolution of 1000 m x 1600 m over a 2800-km swath. The resolution capabilities of 
these instruments are nowhere near the 80 m provided by Landsat, but they have the advantage ol 
providing repetitive coverage every 2 to 3 days, instead of every 9 days as in the case for the U.S. 
two-spacecraft Landsat system. 

Few additional details are presently available concerning these spacecraft and their instrumentation. 
For this reason, separate spacecraft and experiment descriptions are not included here. Table 10 
lists the known Meteor 2 spacecraft as of October 1985. 
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TABLE 10 


METEOR 2 PROGRAM 


NSSDC 

METCOR 

LAUNCH 


ORBIT 


ro 

NUMBER 

DATES 

inc 

(deg) 

(km) 

Ed 

(min) 

75-064A 

2-1 

07-11-75 

81 

882-851 

102 

77-002A 

2-2 

01-06-77 

81 

897-883 

102 

77-1 17A 

2-3 

12-14-77 

81 

886-847 

102 

79-021A 

2-4 

03-01-79 

81 

890-830 

102 

79-095A 

2-5 

10-31-79 

81 

884-865 

103 

80-073A 

2-6 

09-09-80 

81 

890-839 

102 

81-043A 

2-7 

05-14-81 

81 

889-849 

103 

82-025A 

2-8 

03-25-82 

82 

960-035 

104 

82-1 16A 

2-9 

12-14-82 

81 

888-805 

102 

83-109A 

2-10 

10-28-83 

81 

897-740 

101 

84-072A 

2-11 

07-18-84 

82 

962-945 

104 

85-013A 

2-12 

02-06-85 

82 

958-936 

104 

85-1 19A 

2-13 

12-26-85 

82 

958-936 

104 

86-039A 

2-14 

05-27-86 

82 

958-936 

104 

87-OOlA 

2-15 

01-05-87 

82 

973-950 

104 
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METEOROLOGICAL SATELLITE (METEOSAT) PROGRAM 


The European Space Agency (ESA), a consortium sponsored by several Western European 
countries, developed Meteosat as its contribution to the Global Atmosphoic Research 
Program's (GARP) World Weather Watch observing network. This ESA satellite originated 
as a French project called Meteosat. When ESA took over the project, the name Meteosat was 
retained. The first ESA spacecraft was Meteosat 1 which was launched from Kennedy Space 
Center on November 12, 1977, into a geosynchronous orbit with an equator crossing near the 
prime meridian. A second spacecraft, Meteosat 2, was launched on March a 9, 1981, from 
Kourou, French Guiana, as a replacement for Meteosat 1 (whose imager failed on November 24, 
1979). A third spacecraft, Meteosat P2, will be launched in 1988 as a refurbished prototype of 
Meteosat 2. The Meteosat spacecraft are similar in design and capability to the U.S. GOES/SMS 
satellites. Meteosat, along with three U.S. GOES and one Japanese GMS, provides 24-hour 
global coverage from approximately 60 deg N to 60 deg S. 

The primary instrument on board the spin-scan stabilized spacecraft was the five-channel visible-IR 
imaging radiometer. The two visible channels (0.5 to 0.9 micrometer) and the three IR channels 
(two in the 10.5- to 12.5-micrometer region and one in the 5.7- to 7.1-micrometer region) used a 
common optics system. The 5.7- to 7.1 -micrometer IR water-vapor channel (similar to the water- 
vapor channel of the Nimbus THIR instrument) was flown for the first time on an operational 
meteorological satellite by Meteosat 

In addition to its normal payload, Meteosat 2 carried three special experiments. One, involving a 
Hexfet power transistor, was conceived as a technology demonstration. The other two 
experiments were the electron spectrometer (SSJ/3) and the Electrostatic Event Monitor (EEM) 
which were to seek the correlation between the environment of the spacecraft and the electromag- 
netic interference within it. 

Meteosat also had a data collection and transmission platform (DCP) that collected data from various 
earth-based observing platforms and provided WEFAX type transmissions to the Western European 
users. The Meteosat 2 DCP malfunctioned four days after launch. Subsequent operations have used 
Meteosat 1 for its DCP capability and Meteosat 2 for its imsging experiment Working in this 
cooperative mode, the spacecraft are maintained near 0 deg (Meteosat 2) and 10 deg E (Meteosat 1) 
longitude. 


SPACECRAFT COMMON NAME- METEOSAT I 
ALTERNATE NAMES- METEOROLOGICAL SAT-A. METOSAT 
10489 

NSSDC 1I>- 77-108A 

LAUNCH DATE- 11/2S/77 HEIGHT- KG 

LAUNCH SITE- KENNEDY SPACE CENTER* UNITED STATES 
LAUNCH VEHICLE- DELTA 

SPONSORING COUNTRY/ AGENCY 

INTERNATIONAL ESA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOO- UU.S MIN 
PERIAPSIS- S4915. KM ALT 

PERSONNEL 

PM - J. AASTED 


EPOCH DATE- 11/24/77 
INCLINATION- 0.7 DEG 
APOAPSIS- S9692. KM ALT 


ESAr-TOULOUSE 


BRIEF DESCRIPTION 

Mfttosat 1 was a stoatatlonary spacfcraft that ttrvtd as 
part of Eurooean Spac* A 9 tncy*s (ESA) contribution to tha 
Global Atmosphtrlc Rctaarch Prograia (GARP). As part of GARP* 
tht satalUta halptd to supply data rtqulrad for global data 
sats ustd in Inprovtmant of aiachint weather forecasts. In 
general* the spacecraft design* Instruaientatlon* and opk^ration 
were aliallar to SMS/GOES. The spin-stabilised spacecraft 
carried (1) a vislble-lR radiometer to provide higir- quality 
day/nlght cloudcovcr data and to take radiance temperacures of 
the earth/atmosphera system* and (2) a meteorological data 
collection system to disseminate image date to user stations* 
to collect data from various earth-based platforms* and to 
relay data from polar-orbiting satellites. The cvllndrlcally 
shaped spacecraft measured 210 cm in diemetcr and 430 cm in 
length* includins the apogee boost motor. The primary 
structural members were an equipment pletform and a central 
tube. The radiometer telescope was mounted on the equipment 
pletform and viewed the earth through a special aperture in the 
side uf the spacecraft. A support structure extended radially 
out from the central tube end was affixed to the solar panels* 
which formed the outer walls of the spacecraft and provided tha 
primary source of electrical power. Located in the 
annulus-shaped space between the central tube and the solar 
panels were station-keeping and dynamics control equipment and 
batteries. Proper spacecraft attitude and spin rata 
(approximately 100 rpml ware meintalned by let thrusters 
mounted on the spacecraft and activated by ground command. Tht 
spacecraft used both UHF-band and S-band frequencies in its 
telemetry and command subsystems. A low-power VHF transponder 
provided telemetry and command uurlng launch and then served as 
a backup for tha primary subsystem once tht spacecraft attained 
synchronous orbit. Meteosat 1 was originally placed in a 
geosynchronous orbit near the prime meridian and was positioned 
later between 9 and 11 deg E. 


METEOSAT 1. PcRA 


INVEST IGAT1C.-I NAME- DATA COLLECTION PLATFORM (DCP) 


NSSDC II>- 77-108A-02 


PERSONNEL 
PI - L. 


INVESTIGATIVE PROGRAM 
APPLICATIONS 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 


ESA-TOULOUSE 


BRIEF DESCRIP MON 

The data collection system was designed to (U 
dlstcmlnate image data to user stations* (2) collrct data from 
various aarth-based platforms* and (3) provide for a 

space-to-sp8Ct relay for data from polar-orbiting satellites. 
This experiment was similar to the meteorological data 
collection end transmission system (NEFAX) flown on SHS I, SMS 
2* and GC€S series spacecraft. This experiment operated on 
S-band frequencies for MEFAX-tvpe transmissions and UHF for 
data collectioh platform report and interrogation. 

METEOSAT 1. SERENE 

XNVESYI6ATI0N NAME- IMAGING RADIOMETER 


NSSDC lO- 77-lOBA-Ol 


>ERSONNEL 
PI - B* 


INVESTIGATIVE PROGRAM 
APPLICATIONS 


INVESTIGATION D1SCIPLINE($I 
METEOROLOGY 


esa-toulousc 


BRIEF DESCRIPTION 

The vlsiblt-IR radiometer flown on Hataesat 1 was capable 
of providing doy/night observations of clouacover and 
aarth/eloud radiance temperature measurements from a 
synchronous* spin-stabilixed satellite for use in U: 
operational weather analysis and forecastAng and (2) aupoort of 
GARP. The five-channel instrument was able to take full 
pleturts of the earth's disk. The three IR channels (two in 
tha 10. S- to 12.$-micrometer region and one In tha 5.7- to 
7.1-mlcrometcr region)* and the two visible channels (0.4 to 
1.1 micrometers) used a common optics system. Incoming 
radiation was received by r. scan mirror and collected by an 
optical system. The scun mirror was sat at a nominal angle of 
45 deg to the radiometer optical axis* which was aligned 
parallel to the spin axis of the spacecraft. The spinning 
motion of the spacecraft (approximately 100 rpm) provided a 
wast-aaat acan motion when the spin axis of tha spacecraft was 
oriented parallel with the earth's axis. The latitudinal scan 
was aceoMpllshed by sequentially tilting tha scanning mirror at 
the completion of each spin. Rgsolutions at tha subsatelllte 
point were 2.5 km for the visible* and 5 km for the IR and 
water vapor channels. Data from t'lls experiment art available 
through the European Space Operations Canter (ESOC)» Darmstadt* 
N* Germany. 


SPACECRAFT COMMON NAME- METEOSAT 2 

ALTERNATE NAMES- METEOROLOGICAL SAT-B. HETEOSAT-B 

NSSDC ID- 81-057A 

LAUNCH DATE- 06/19/81 HEIGHT- 625.8 KO 

LAUNCH SITE- KOUROU (CENTRE SPATIAL 6UYANAIS)* FRENCH GUIANA 
LAUNCH VEHICLE- ARIANE 

SPONSORING COUNTRY/AGENCY 

INTERNATIONAL ESA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 1442.1 MIN 
PERIAPSIS- 35847. KM ALT 

PERSONNEL 

PM - J, AASTED 


EPOCH DATE- 06/27/81 
INCLINATION- 1.01 DEG 
APOAPSIS- 35973. KM ALT 


ESA-TOULOUSE 


BRIEF DESCRIPTION 

Meteosat 2 was a geostationary spacecraft which served as 
part of the European Space Agenr <'s (ESA) contribution to the 
Global Atmospheric Research Program (GARP). As part of GARP* 
the satellite helped to supply data required for gl'^bal data 
sets used in improvement of machine weather forecasts. In 
general* the spacecraft design* Inst.umentation* and operation 
were similar to SMS/GOES. The spin-stabilizec spacecraft 
carried (1) a vlsible-lR radiometer that provided high-quality 
day/night cloudcover data and that took radiance temperatures 
of the earth/atmospherc system and (2) a meteorological da: 
coll.-’ction system that disseminated image data to usrr 

stations, collected data from various earth-based platforms, 
and relayed data from polar-orbiting satellites. The 

cyllndrlcally shaped spacecraft measured 210 cm ir. diameter 
430 cm in length* including the apogee boost motor. The 
primary structural members were an equipment platform and a 
central tube. The radiometer telescope was mounted on the 
equipment p'^atform and viewed the earth through a special 
aperture in the side of the spacecraft. A support structure 
extended rodislly out from the central tuba and wjs affixed to 
the solar panels* which formed the outer walls of the 
spacecraft and provided the primary source of elec..rical power. 
Located in the annulus-shaped space between the central tube 
and the solar panels were stationkeeping and dynamics control 
equipment and batteries. Proper spacecraft attitude and spin 
rate (approximately 100 rpm) were maintained by jet thrusters 
mounted on the spacecraft and activated by ground command. The 
spacecraft used both UHF-band and S-band frequencies in its 
telemetry and command subsystems. A Isw-powcr VHF transponder 
provided telemetry and command during launch and then served as 
a backup for the primary subsystea after the spacecraft had 
attained synchronous orbit. Meteosat 2 was maintained on 
station between 1 deg E and 1 deg H. 
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investigation name- DAT.. CXLECTION PLATFORM (LiCP) 


NSSDC ID- 81-057A-02 


PERSONNt 
PI - I 

BRIEF DESCRIPTION 

The oata colie 
disseminata image data 
various aarth-based 
apace-te-space relay f: 
This experiment was 
collection and tranenit 
2* and GOES st<*lts si 
3-band frequencies for 


INVESTIGATIVE PROGRAM 
COMMUNICATIONS 


INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 


ESA-TOULOUSE 


ctloh tystom was designed to (I) 
to user stations. (2) collect data from 
platforms* and (3) provide for a 
a.- data from polar orbiting satellites, 
similar to tha meteorological data 
^ion systtil (WEFAX) flown on SMS 1 * SHS 
saceeraft. This axpcrimtnt operated on 
HEFAX-typt tranamiaalons and UHF for 
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tfata collection elntfora report and Interrasation. 


NSSDC lO- lfTSATP2-fi2 




#CT£OSAT 2* SDIEME 

IWESTIGATION NAf£> IHASIMG RAOIOTETER 

MSSDC ID- S1-OS7A-01 INVESTXGAVIVE PROGRAM 

APPLICATIOKS 

INVESTIGATION OISCIPLINEIS) 
METfOROLOGV 

P0tSON^CL 

PI - SERENE ESA-TOULOUSE 

BRIEF INSCRIPTION 

The visible- IR radiometer flown on Meteosat 2 was capable 
of provldins doy/nleht observations of cloud cover and 
earth/Cloud radiance temperature measurements from a 
evncbronous. apln-stablllzed satellite for use In ID 
operational leeatber analysis and forecasting ond (21 for 
support to GARP. The five-channel Instrument was able to take 
full Pictures of the earth's disk. The three IR channels (two 
In the 10. S- to 12.5-mlcrometer region and one in the S.7- to 

7.1- mlcrometer regionl* and the two visible channels (0.<- to 

1.1- mlcrometersl used j common optics system. Incoming 
radiation was received by a scan mirror and collected by an 
optical system. The scan mirror was set at a nominal angle of 
AS deg to the radiometer optical axis* which was allsned 
parallel to the spin axis of the spacecraft. The spinning 
motion of the spacecraft (approximately 100 rpnl provided a 
west-east scan motion when the spin axis of the spacecraft was 
oriented parallel with the earth's axis. The latitudinal scan 
was accomplished by sequentially tilting the scanning mirror at 
the completion of each spin. Resolutions at the sub-r-atelllte 
point were 2.5 km for the visible, and 5 km for the IR and 
mater-vapor chennels. Data from this experiment are available 
through the European Space Operations Center (ESOC3. Darmstadt* 
M. Germany. 
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SPACECRAFT COMMON NAME- MTSATP2 
ALTERNATE NAMES- JCTE0SAT-P2 

NSSDC ID- MTSATP2 

LAUNCH DATE- 00 00/87 HEIGHT- 625. KG 

LAUNCH SITE- KOUROU (CENTRE SPATIAL GUYANAISI. FRENCH GUIANA 
LAUNCH VEHICLE- ARIANE-A 

SPONSORING COUNTRY/AGENCY 

INTERNATIONAL ESA 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 1AS6. MIN INCLINATION- 0.0 DEG 

PERIAPSIS- 36000- KM ALT APOAPSIS- 56000- KM ALT 

PERSONhEL 

PM - J. AASTED ESA-TOULOUSE 

BRIEF DESCRIPTION 

Meteosat P2 Is a refurbished protoype s* Meteosat 2- In 
scneral* the spacecraft design* instrumentation* «rd operation 
are similar to SMS/GOES. The spin-stabilized* geostationary 
spacecraft carries U3 a vlslble-lR radiometer to provide 
high-quali'<'y« day/night cloud-cover data and to take radiance 
temperatures of the earth/atmospherc system* and (23 a 
meteorological data collection system to disseminate Image data 
to user stations, to collect data from various earth-based 
platforms* and to relay data from polar-orbiting satellites. 
The cylindrically shaped spacecraft measures 210 cm in diameter 
and <30 cm in length* including the apogee boost motor. The 
primary structural members are an equipment platform and a 
central tube. The radiometer telescope Is mounted on the 
mqulpment platform and views the earth through a special 
aperture In the side of the spacecraft. A support structure 
extends radially out from the central tube and is affixed to 
the solar panels, which form the outer walls of the spacecraft 
and provide the primary source of electrical power* Located in 
the annulus-shaped space between the central tube and the solar 
panels nra station-keeping and dynamics control equipment and 
batteries* Proper spacecraft attitude and spin rate 
(approximately 100 rpm) are maintained by let thrusters mounted 
on the spacecraft and activated by ground command. The 
spacecraft uses both UHF-band and S-band frequencies In its 
telemetry and command systems* A lower power VHF transponder 
provides telemetry and command dut 4ng launch and then serves as 
a backup for the primary subsystem once the spacecraft attains 
synchronous orbit* 

MTSATP2- PERA 

INVESTIGATION NAME- DATA COLLECTION PLATFORM (DCPl 


INVESTIGATIVE PROGRAM 
APPLICATIONS 

INVESTIGATION DISClPLlNE(S) 
ICTEOROLOCY 

PERSONNEL 

PI - L. PERA ESA-TOULOUSE 

BRIEF DESCRIPTION 

The data collection system is designed (13 to disseminate 
imoge data to user stations* (23 to collect date from various 
earth-based platforms* and (S3 to provide for a space-to-space 
relay for data from polar-orbiting Sdtellltes. This experiment 
is similar to the meteorological data collection and 
transmission system (HEFAX3 flown on SMS 1. 2. and GOES 

series spacecraft. This experiment operates on S-band 
frequencies for 6£FAX-type transmissions and UHF for data 
collection platform report and . nterrogation. 

MTSATP2* SEKEHE 

INVESTIGATION NAME- MULTISPECTRAL (VISIBLE AND INFRARED) 

IMAGING RADIOMETER 

NSSDC ID- MTSATP2-01 IN'VESTIGATIVE PROGRAM 

APPLICATIONS 

INVESTIGATION OISCIPLlfC(S) 
METEOROLOGY 

P£RS0NK£L 

PI - B. SERENE ESA- 'T5ULOUSE 

BRIEF DESCRIPTION 

The Meteosat P2 vlsible-lR radiometer Is capable of 

providing day/nlght observations of cloud cover and earth/cloud 
radiance temperature measurements from a synchronous* 

spin-stabilized satellite for use in operational weather 
analysis and forecasting. The five-channel instrument is able 
to take pictures of the full earth's disk. The three IR 
channels (two in the 10.5- to 12.5-mlcrometer region and one Jn 
the 5.7- to 7-1-mlcrometer region)* and the two visible 

channels (0.< to 1.1 micrometers) use a common optics system. 
Incoming radiation is received by a scan mirror and collected 
by an optical system. The scan mirror is set at a nominal 
angle of <5 deg to the radiometer optical axis* which is 

aligned parallel to the spin axis of the spacecraft. The 
spinning motion of the spacecraft (approximately 100 rpm) 
provides a west-to-east scan motion when the spin axis of the 
spacecraft Is oriented parallel with the earth's axis. The 
latitudinal scan is accomplished ^ sequentially tilting the 
s anning 'Irror at the completion . each spin. Resolutions at 
the sub-s •lllte point are 2.^ km for the visible* and 5 km 
for the IR and water-vapor channels. Data from this experiment 
are to be available through the European Gpace Operations 
Center (ESOC3* Darmstadt* H. Germany. 
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MOLNIYA I PROGRAM 


The Molniya I (Lightning 1) series was a first generation communication satellite series that was 
designed primarily to test and perfect a radio, telephone, and television communication relay 
system using earth satellites as active transponders and to test the system for operational use. The 
satellites were all launched fitom Tyuratam by A-2-E launch vehicles into highly elliptical orbits 
with apogees near 40,000 km and having 12-h periods. Beginning in 1966, TV cameras were 
included on sevoal of the Molniya I satellites to supplement the more detailed but smaller-scale 
pictures obtained by the lower-orbiting experimental Meteor system satellites. These cameras were 
equipped with interchangeable lenses and various light filters. They were carried on the third 
through the tenth satellites of this series. 

Taken at satellite apogee, the pictures provided nearly full earth-disk covange and gave Soviet 
meteorologists the opportunity to study large-scale cloud patterns over the Northan Hemisphere 
from a single photograph. With the initiation of the operational Meteor system satellites possessing 
global cloud cover monitoring capabilities, the TV camera system was not included on later 
launches in the Molniya I smes. 

The description of a typical Molrtiya spacecraft is appended. 
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mOLNIYA 1, 1-3 through 1-10 *♦**♦♦*♦**♦♦********♦**♦ 


Spacecraft Name • 

- Molniya 1, 1-3 to 1-10 





S/C 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


ID 

Date 

(deg) 

(km) 

(km) 

(hh/min) 

Molniya 1-3 

66-035A 

04/25/66 

65 

499 

39,500 

11/50 

1-4 

66-092A 

10/20/66 

65 

489 

39,700 

11/53 

1-5 

67-052A 

05/24/67 

65 

460 

38,810 

11/55 

1-6 

67-095A 

10/03/67 

65 

465 

39,600 

11/52 

1-7 

67-lOlA 

10/22/67 

65 

456 

39,740 

11/54 

1-8 

68-035A 

04/21/68 

65 

460 

39,700 

11/53 

1-9 

68-057A 

07/05/68 

65 

470 

39,770 

11/55 

1-10 

68-085A 

10/05/68 

65 

490 

39,600 

11/52 

S/C 



PM 


PS 


Molniya 1-3 through 1-10 


Unknown 


Unknown 



Brief Description 

The Molniya I series was a first-generation U.S.S.R. communications satellite orbited to test and 
perfect a system of radio communications and television broadcasting using earth satellites as 
active transponders and to experiment with the system in practical use. The basic function of 
the satellite was to relay television programs and long-distance, two-way, multichannel telephone, 
phototelephone, and telegraph links from Moscow to the various standard ground-receiving 
stations in the "orbita" system. The satellite was in the form of a hermetically sealed cylinder 
with conical ends; one end contained the orbit-correcting engine and a system of inicrojets, and 
the other end contained externally mounted solar and e^th sensors. Inside the cylinder were 
(1) a high-sensitivity receiver and three 800-MHz 40-W transmitters (one operational and two 
in reserve), (2) telemetering devices that monitored equipment operation, (3) chemical batteries 
that were constantly recharged by solar cells, and (4) an electronic computer that controlled wall 
equipment on board. Mounted around the central cylinders were six large solar battery panels and 
two directional, high-gain parabolic aerials mounted 180 deg apart. One of the aerials was directed 
continually toward »he ear& by the highly sensitive earth sensors. The second aerial was held in 
reserve. Signals were transmitted in a fairly narrow beam ensuring strong reception at the earth's 
surface. The satellite received telemetry at 1000 MHz. Television service was provided in a 
frequency range of 3.4 to 4.1 GHz at 40 W. Molniya 1-3, whose cylindrical body was 3.4 m long 
and 1.6 m in diameter, was much heavier than corresponding U.S. Comsats, and it had about 
10 times the power output of the Early Bird satellites. In addition, it did not employ a geosyn- 
chronous equatorial orbit as have most U.S. communication satellites because such an orbit would 
not provide coverage for areas north of 70 deg N latitude. Instead, the satellite was boosted from a 
low-altitude parking orbit into a highly elliptical orbit with two high apogees daily over the 
Northern Hemisphere (one over the U.S.S.R. and one over North America) and relatively low 
perigees over the Southern Hemisphere. During its apogee, Molniya I series satellites moved very 
slowly with respect to the earth below for nearly 8 of every 12 h. By placing three or more 
Molniya I satellites in this type of orbit, spacing them suitably, and sharing their orbital planes 
relative to each other by 120 deg, a 24-h/day communication system was obtained. Molniya 1-3 
relayed color TV transmissions fiom Moscow to France in a test of the French-Russian Secam-III 
television transmission system. In addition, Molniya 1-3 was the first of the series to carry a 
television camera to transmit cloud-cover pictures. The camera was externally mounted ^d was 
equipped with various filters and interchangeable wide- and narrow-angle lenses. From its high 
a^Mgee over the Northern Hemisphere, the satellite transmitted detailed cloud-cover pictures of the 


{ 
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entire disk of the earth that were similar to the ATS pictures. Such pictures from Molniya 1-3 
throu^ 10 were used in conjunction v/ith cloud-cover pictures taken by the lower orbiting 
satellites of the Meteor weather satellite system to obtain a comprehensive and detailed view of 
global weather systems. 
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MARINE OBSERVATION SATELLITE (MOS) PROGRAM 


S 



MOS 1 is Japan's first earth observation satellite in a series of spacecraft to study the state of sea 
surface and atmosphere, and to establish the fundamental remote sensing technologies for both 
land and ocean observations. Launched in January 1987 into a near-polar and sun-synchronous 
orbit, MOS 1 provides repetitive coverage of an area every 17 days and crosses the equator in a 
descending node between 10 and 1 1 a.m. local time. 

Three sensors are carried on each spacecraft: (1) the Multispectral Electronic Self-Scanning 
Radiometer (MESSR), (2) the Visible and Thermal Infrared Radiometer (VTIR), and (3) the 
Microwave Scanning Radiometer (MSR). 

The MESSR measures sea surface colors in four spectral bands between 0.51 and 1.1 microm- 
eters. Ground resolution of the earth images is 50 m x 50 m, and swath width is approximately 
100 km along track. Since the MESSR instrument is not meteorologically oriented, no experiment 
description will be given. 

The VnR gathers information on sea surface temperatures and cloud cover. Both visible 
(0.5 to 0.7 micrometer) and infrared (6,0 to 7.0, 10.5 to 11.5, and 11.5 to 12,5 micrometers) 
radiometer images are produced with a swath width of 1500 km, and resolutions of 900 m (VIS) 
and 27(K) m (IR), respectively. Observed image data by the VTIR are combined with the data from 
the MESSR into one data stream and transmitted in real time to the ground by a high speed data 
transmitter. 

Measurements of sea ice, snowfall, and water vapor content at the ocean surface and in the atmo- 
sphere are made by the MSR in two microwave bands (24 and 31 GHz). Swath width is about 
317 km along track, and ground resolutions are 32 km and 23 km, respectively. All data are 
transmitted in real time to ground stations in Japan and overseas. 

With the launch of the MOS spacecraft, Japan is progressing toward the establishment of an 
operational earth resources satellite program. 
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SPACECRAFT COMMON NAME- MOS 1 
ALTERNATE HA^XS- MARINE OBSERV. SAT. 1» MOS-A 
17527 


NSSDC IIK 87>01SA 


LAUNCH DATE- 02/19/87 WEIOHT- 750. K6 

LAUNCH SITE- TANECASHIHA* JAPAN 
LAUNCH VEHICLE- N>1X 

SPONSORING COUNTRY/AGENCY 

JAPAN NASDA 


ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 103. HIN 
PERIAPSIS- 909. KH ALT 


EPOCH DATE- 

INCLINATION- 99.1 DEG 
APOAPSXS- 909. KM ALT 


PERSONNEL 

PM - Y. ISHIZAHA NASDA 

PS - NASDA STAFF NASDA 


BRIEF DESCRIPTION 

The Harlnt Observation Satellite CHOS-1) was Japan's 
first earth observation satellite. The three-axis stabilized 
spacecraft carried (1) a Multispectral Electronic Self-scannlns 
Radiometer CMESSR) that collected data from both land and seat 
(2) a Visible and Thermal Infrared Radiometer (VTIR) to measure 
sea surface temperature* C5) a Microwave Scannins Radiometer 
(MSR) to provide Information on sea ice* snowfall* water vapor 
content at the ocean and In the atmosphere* and (<) a Data 
Collection System (DCS) transponder to collect observation data 
from drifting buoys* The spacecraft had a box-type shape with 
deployable solar panels. It was composed of two cubes* a bus 
module and a mission module* on which the three sensors were 
mounted. The spacecraft followed a sun-synchronous orbit with 
equatorial crosslnss In the descendlns node maintained between 
10:00 a.m. and 11:00 a.r. local time. The mission lift was 
desisned to be 2 years. 


MOS 1* EARTH OBS CTR 


INVESTIGATION NAME- MULTISPECTRAL ELECTRONIC SELF-SCANNING 
RADIOMETER (MESSR) 


NSSDC ID- 87-018A-01 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

EARTH RESOURCES SURVEY 
OCEANOGRAPHY 

PERSONNEL 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Multispectral Electronic Self-Scannlns Radiometer 
(MESSR) experiment measured sea-surface color* the distribution 
of Ice floes and chlorophyll* and the seneratlon of red tides. 
It was also used to detect mineral and eneray resources* crop 
inventories* and other on-land data. The push-broom scannlns 
.'adiomi:ter operated in four spectral bands: 0.51-0.59* 

0.61-0.69* 0.72-0.80* and 0.80-1.10 micrometers. Incomins 
radiation was received by two optical systems. Each system was 
composed of a Gauss type telescope* a prism to divide the 
Incident ray into two parts dependlnp on wavelensth* and two 
detectors of the chargc-coupl d device (CCD) type with 2048 
elements. The instantaneous FOV was 54.7 mlcroradians 
(approximately 50-m sround resolution) and the swath width was 
100 km alons track. For Increased reliability of data* two 
sets of MESSRS were usedi thus the swath width totaled 200 km. 
Imase data were converted by signal processors into digital 
format* and then were transmitted via 8000-HHz transmitters to 
the Earth Observation Center In Japan and to overseas ground 
stations. 
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INVESTIGATION NAME- VISIBLE AND THERMAL INFRARED 
RADIOMETER (VTIR) 

NSSDC ID- 87-018A-02 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION GROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Visible and Thermal Infrared Radiometer (VTIR) was a 
mechanical scanning radiometer that gathered informstlon on 
clouds and sea-surface temperatures. Incoming radistion was 
collected by a reflecting mirror* which rotated with a rate of 
7*3 rps and scanntd cross-track swaths 1500-km wide. The along 
track sc’.' was provided by the motion of the spacecraft. The 
primary image produced at the image plant was spectrally 
separated by optical filters and relayed to detectors for 


photo-eltetrlc conversion. Silicon pin diodes were selected 
for the visible band (0.5 to 0.7 micrometer)* mnd Hg-Cd-Tt 
alementt were used for the three Infrared bands (6.0 to 7.0* 
tO.S to 11.5* and 11.5 to 12.5 micrometers). The Instantaneous 
FOV of the sensors were 1 mred for the visible region and S 
mrsd for the Infrared* which corresponded tv ground resolutions 
of 900 m and 2700 m* respectively. Image data In digital 
format were transmitted by an 8000-MHz link to the Earth 
Observation Cantor In Japan and to other foreign stations for 
procesaing. 

MOS 1. EARTH OBS CTR 

INVESTIGATION NAME- MZCRONAVE SCANNING RADIOMETER (HSR) 

NSSDC ID- 87-018A-0S INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

Piro crvjisn 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION CROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The Microwave Scanning Radiometer (HSR) provided 
parameter measurement on sea Ice* snowfall* end the water vapor 
content at the ocean surface and In the atmosphere. The system 
consisted of an offset Cassegraln-type of antenna* a sky horn* 
two Dlcka-type receivers* and detectors operating at 24 GHz and 
31 GHz. The antenna scanned mechanically* following a conical 
path with a period of 3.2 s. It oscillated 10 deg to either 
side of nadir with beam widths of less than 1.99 deg for the 
24-GHz band and lass than 1.45 deg for the 51-GHz band. The 
corresponding ground resolutions were approximately 32 km and 
23 km* raspectively; and the swath width was 317 km along 
track* Data from MSR* plus range and range rate signals* were 
transmitted at 2000 MHz directly to the Earth Observation 
Center in Japan and to other overseas earth observation 
stations for processing. 

MOS J* EARTH OBS CTR 

INVESTIGATION NAME- DATA COLLECTION SYSTEM TRANSPONDER 
(DCS TRANSPONDER) 

NSSDC ID- 87-018A-04 INVESTIGATIVE PROGRAM 

APPLICATIONS SATELLITE 

INVESTIGATION OZSCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - EARTH OBS CTR NASDA 

PI - INVESTIGATION CROUP JAPANESE GOVT AGENCIES 

BRIEF DESCRIPTION 

The experimental Data Collection System (DCS) Transponder 
was used to locate Data Collection Platform (DCPs) such as 
drifting buoys. Observational data from DCPs were transmitted 
at 400 MHz to a down-converter in the transponder* and the 
output signal is then transmitted with phase modulation by a 
1700-HHz link to the Earth Observation Station in Japan. 
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NIMBUS PROGRAM 


The Nimbus satellites were secx>nd-generation meteorological R&D spacecraft designed to serve as 
stabilized, earth-oriented platforms for the testing of advanced systems to sense and collect meteor- 
ological data. Seven Nimbus spacecraft have been launched into near-polar, sun-synchronous 
orbits beginning with Nimbus 1 on August 28, 1964. 

Nimbus 1 and 2 each carried an Automatic Picture Transmission (APT) system. The APT system 
consisted of a camera and transmitter package designed to transmit local daylight, slow-scan 
television pictures of cloud cover to special ground-receiving stations on a real-time basis. ITie 
success of the APT system bolstered the decision to include it on future TIROS operational 
satellites. 

The Advanced Vidicon Camera System (AVCS) was a three-camera system with a recorder and 
transmitter that could provide ?'''*• _ daylight cloud-cover pictures. The AVCS was carried by 
Nimbus 1 and 2. The AVC , „as replaced by an Image Dissector Camera System (IDCS) on 
Nimbus 3 and 4. The IDCS provided daylight cloud-cover pictures that could be stored on mag- 
netic tape for subsequent playback or transmitted in real time to APT stations. The image dissector 
camera was a shutterless electronic scanning and stepping radiometer. No other daylight cloud- 
cover imaging instruments were carried by Nimbus. 

Several infrared imaging radiometers were flown on the Nimbus series. The High Resolution 
Infrared Radiometer (HRIR) was carried by Nimbus 1, 2, and 3. Nimbus 2 and 3 also carried a 
Medium Resolution Infrared Radiometer (MRIR). Nimbus 4 through 7 replaced these IR imaging 
radiometers with r Temperature-Humidity Infrared Radiometer (THIR), which was a two-channel 
IR imaging radiometer. 

The Nimbus series also carried vaiious experiments to obtain temperature, pressure, and water 
vapor profiles in the atmosphere. Two of these were the Infrared Interferometer Spectrometer 
(IRIS) and the Satellite Infrared Spectrometer (SIRS) flown on Nimbus 3 and 4. Nimbus 4 and 5 
carried a Selective Chopper Radiometer (SCR) to observe radiances in the carbon dioxide band. 
Nimbus 6 carried a High Resolution Infrared Sounder (HIRS), a limb radiance inversion 
radiometer (LRIR), and a Pressure Modulated Radiometer (PMR). Nimbus 7 carried several 
advanced profiling IR instruments, including the Limb Infrared Monitor of the Stratosphere 
(LIMS) and the Stratospheric and Mesospheric Sounder (SAMS). 

Microwave frequencies for imaging and profiling the atmospheric parameters were also explored 
with instruments beginning with Nimbus 5, which had an Electronic Scanning Microwave 
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Radiometer (ESMR) operating at 19 GHz. Nimbus 6 carried a similar instrument but it operated at 
37 GHz. Nimbus 7 carried an advanced microwave imager, the Scanning M'dtispectral 
Microwave Radiometer (SMMR), with five dual-polarized frequencies between 6 and 37 GHz. 
Nimbus 5 carried the first microwave spectrometer (NEMS), which was replaced by a Scanning 
Microwave Spectrometer (SCAMS) on Nimbus 6. 

The Nimbus series carried additional instrumentation, such as the Tropical Wind Energy 
Conversion and Reference Level Experiment (TWERLE) on Nimbus 6, Earth Radiation Budget 
(ERB) on Nimbus 6 and 7, Backscatter Ultraviolet (BUV) spectrometer on NIMBUS 4, and Solar 
Backscatter Ultraviolet /Total Ozone Mapping System (SBUV/TOMS) on Nimbus 7, the Surface 
Composition Mapping Radiometer (SCMR) on Nimbus 5, and a Coastal Zone Color Scanner 
(CZCS) on Nimbus 7. A special issue of the Journal of Geophysical Research (v. 89, no. D4, 
1984) contains papers on Nimbus 7 scientific results. 

Nimbus was the first satellite series capable of providing both daytime and nighttime global cover- 
age of the earth's cloud cover on a daily basis. This series also included the first U.S. satellites to 
routinely monitor the earth-atmosphere system using the microwave portion of the spectrum and 
the first satellites to provide radiance measurements from which daily, worldwide temperature and 
moisture profiles (SIRS) could be derived. 

Nimbus 4 through 7 have far exceeded their design lifetime, each having operated for over 8 years. 
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NIMBUS 2. FOSHE& 




SPACECRAFT COMMON NAME- NIMBUS 1 
ALTERNATE NAMES- 00872 « MIHBUS-A 

NSSDC ID- AA-052A 

LAUNCH DATE- C8/?«/6^ NEK2HT- 57^.< KC 

UUHCM SITE- VANDENBERO AFB. UNITED STATES 
LAUNCH VEHICLE- THOR 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 08/28/64 

ORBIT PERIOD- 98.42 MIN INCLINATION- 98.66 DEG 

PERIAPSIS- 429. KM ALT APOAPSIS- 937. KH ALT 

PERSONNEL 

PM - H. PRESS (NLA 2 NASA-OSFC 

PS - N.P. NORDBERG(DECEASED) NASA-6SFC 

BRIEF DESCRIPTION 

Nlnbus X» tht first In m ssrlts of sccond-gontrotion 
Attcoroloflicsl rtsttrch-ond-dtvolopfiitnt sattllltes. was 
dtslgntd to strvc as a stabilized* earth-oriented platforn for 
the testing of advanced aeteorologlcil sensor systems and for 
collecting eieteorologlcal data* The polar-orbltlng spacecraft 
consisted of three major elementst (1) a sensory ring* (2) 
solar paddles* and (3) *he control system housing. The solar 
peddles and the control system housing were connected to the 
sensory ring by a truss structure* giving the satellite the 
appearance of an ocean buoy. Nimbus 1 was nearly 5.7 m tall* 
1.5 m In diameter at the base* and about 5 m across with solar 
paddles extended. The sensory ring* vhlch formed the satellite 
base* housed the electronics equipment end battery modules. 
The lower surface of the torus-shaped sensory ring provided 
mounting space for sensors and telemetry antennas. An H-frame 
structure r^unted within the center of the torus provided 
support for the larger experiments and tope recorders. Mounted 
on the control system housing* which was located on top of the 
spacecraft* were sun sensors* horizon scanners* gas nozzles for 
attitude control* and e command antenna. Use of a 
stabilization and control system allowed the spacecraft's 
orientation to be controlled to within plus or minus 1 deg for 
all three axes (pitch* roll* a*^«^ yaw). The spacecraft carried 
(1) an advanced vldlcon camera system (AVeS) for recording and 
storing remote cloudcover pictures* (2) an automatic picture 
transmission (APT) camera for providing real-time cloudcover 
Pictures* and (3) a hlgh-resolution Infrared radiometer (HRIR) 
to complement the daytime TV coverage end to measure nighttime 
radiative temperatures of cloud tops and surface terrain. A 
short second-stage burn resulted in an unplanned eccentric 
orbit. Otherwise* the spacecraft and Its experiments operated 
successfully until September 22* 1964. The solar paddles 

became locked in position* resulting In inadequate electrical 
power to continue operations. 

NIMBUS 1. BURDETT 

INVESTIGATION NAME- ADVANCED VIDICON CAMERA SYSTEM (AVCS) 

NSSDC ID- 64-052A-01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - O.L. BURDETT NASA-6SFC 

BRIEF DESCRIPTION 

The Nlmbue 1 Advanced Vldlcon Camera System (AVCS)* which 
consisted of three e«Merei> a tape recorder* and an S-band 
transmitter* recorded and stored a series of remote daytime 
cloudcover pictures for subsequent playback to selected ground 
data scquisltlon stations. The AVCS cameras were mounted on 
the satellite sensory ring* facing aarfhward and deployed In a 
fatv-llke array tu produce ■ thrcc-segmcnt composite picture. 
Each camera covered a S7-deg field of view with the center 
camera pointing straight down. The optical axes of the other 
two cameras were directed 35 deg to either side. Each of the 
cameras employed an f/4 lens with a foccl length of 16.5 mm. A 
getentlometcr attached to the solar array contrellad the Ians 
opening from f/16 whan the spacecraft was ever the equator to 
f/4 whan it was near the poles. The SOO-scan-lina* 

2.54-cm-diamatar vldlcon pickup tubas yielded a linear 
resolution of batter than 1 km at nadir from an altitude of 800 
km. At thla altitude, the camera array produced a cemposita 
Picture covering an area of 830 bv 2700 km. Up to 192 picturaa 

(two full orbits of data) or 64 plcturae par camera could be 

stored on tape for subsequent playback to an acquisition 

station. Using a transmission fri.'uancy of 1707.5 MHc* the two 
orbits of pictures could ba talamatarad to a ground station in 
4 Bln. The AVCS axparlmant wat highly succtsaful. It provided 
the firat naor-glabal* high-rasolutian claudeavar pictures aver 
■aaamtlad and canfirmad the daclaian to uao this partlculsr 
camera osaambly ae a basis far the first aparstienal satalllta 
system TOS/CSSA (TIROS Oparatlanal Syrtap/Enviranmantal Science 
Sarvicaa Adminiatration). Data from this axparlmant can ba 
abtained thrauth SDSO. Far an index of the data* sea "Nlaibue 1 
Users* Cataiasi AVCS and AFT** (TRF BOddPP). ovailabla fraai 
NSSDC. 


INVESTIGATION NAME- HIGH- RESOLUTION INFRARED RADIOMETER 
(HRIR) 


NSSDC ID- 64-052A-03 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - L.L. FOSHEE USA ELECTRONICS CMO 

BRIEF DESCRIPTION 

The Nliibus 1 Hlgh-Resolutlon Infrared Redlometer (HRIR) 
was designed (1) to map the earth's nighttime cloudcover end 
thus to complement the daytime television (AVCS) coverage end 
(2) to measure the radiative temperatures of cloud tops and 
surface terrain. Mounted on the earth-oriented sensory ring* 
the radiometer measured thermal radiation in the S.5- to 
4. 1-mlcrometer "window** region. The HRIR subsystem consisted 
of (1) an optical system* (2) an Infrared detector (lead 
selenide photoconductlve material)* (5) electronics* (4) a 
magnetic tape recorder* and (5) a flltar to minimize 

attanuatlon effects of weter vapor and carbon dioxide. In 
contrast to the AVCS camera* no image was formed within the 
redlometer* The HRIR sensor merely transformed the received 
radiation into an electrical voltage* which wee recorded on the 
tape recorder for subsequent playback when the satellite came 
within range of an acquisition station. The radiometer had an 
Instantaneous field of view of about 1.5 deg* which at e 
nominal spacecraft altitude corresponded to a ground rasolutlon 
of approximately 8 km at nadir. The radiometer was capable of 
measuring radiance temperatures from 210 to 330 K. Since the 
radiometer operated in the 5.5- to 4.1-mlcrometer region* the 
daytime pictures include reflected solar radiation in addition 
to the emitted surface IR radiation. However* the reflected 
solar radiation did not saturate the instrument* and a usable 
output was still obtained. In spite of e short opcratlonel 
lifetime (3.5 weeks)* the HRIR system successfully demonstrated 
the feasibility of complete surveillance of surface and cloud 
features on a global scale during nighttime. Hith its improved 
spatial resolution, the radiometer yielded more detailed visual 
data on the structure of the Intcrtropical Convergence ?one 
(ITCZ) and on the formation of tropical storms and frontal 
systems than had previously been possible. For a more detailed 
description and an index of the data* see "Nimbus I High 
Resolution Radiation Data Catalog and Users* Manual'* (TRF 
B04500)* available from NSSDC. 


NIMBUS 1* HUNTER 


INVESTIGATION NAME- AUTOMATIC PICTURE TRANSMISSION (APT) 
SYSTEM 


NSSDC Ifr- 64-052A-02 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 


INVESTIGATION OISCIPLINE(S) 
METEOROLOGY 


PERSONNEL 

PI - C.M. HUNTER 


NASA-GSFC 


BRIEF DESCRIPTION 

The Nimbus 1 Automatic Picture Transmission (APT) system 
was • camtra and transmitter combinetion designed to transmit 
local daytime* slow-scan television pictures of cloudcover 
conditions to propsDy equipped ground receiving stations on ■ 
real-tlmi basis. Tht camera used • 208-dtg wide-angle f/1.8 
objective lenr with a focal length of 5.7 mm. The camera wis 
Bounted facing earthward on the K-frame Inside the sensory 
ring* with its optical axis parallel to the spacecraft spin 
axis. Tht actual picture taking required 8 s and the 
transmission 200 s. Earth-cloud iaages retained on the 
photo-sensitive surface of the 2. 54-cm- diameter vldlcon were 
road out at four lines per second to produce an 300-lina 
plctura. A 5-K TV transmitter (136.95 MHz) relayed the 
pictures to local APT stations within communication rsngt. Tha 
facaplata of tha vldlcon had ratlcla aiarks that appaircd on tha 
plctura format to aid in relating the picture to its 
geographical position on the earth's surface* At tha nominal 
aatelUte altitude* a picture covered approximately a 1660- by 
1660-km square with a horizontal resolution of around 3 km at 
nadir. Tht experiment supplied over 1600 high-quality 
cloudcover picturaa to participating APT etations during the 
spacecraft's 3,5-wctk llfetlma. It proved the capability of 
waather aatallites to prevlda high-quality davtlma local 
cloudcovar data to oparational metaorologists on an assentlally 
raal-tlma basis. Its aucetts bolattrad the dseislon to Include 
such Inetrumentation in the TIROS Operational System (TOS). 
For more detailed information of tha axpariment* set **APT 
Ustra* Guide" (TRF 804499)* available from NSSDC. APT data art 
primarily intended for oparational use within tht local AFT 
poqulsitlon station and art Bantrally net avallabla for 
distribution* 


ORIGINAL PAGE IS 
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SPACECRAFT COHHON NAME- NIMBUS 7 
ALTERNATE NAMES- 02179. N1M8U3-C 

NS3DC 10- (4-OAOA 

LAUNCH DATE- 0&/1S/00 HEIOMT- A14. KO 

LAUNCH SITE- VANDENBERO AFB* UNITED S’ .«S 
LAUNCH VEHICLE- THOR 

SPONSORING COUNTRY/AGENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- OS/ 16/66 

ORBIT PERIOD- 108.15 MIN INCLINATION- 100. SS DEG 

PERIAPSIS- 1105. KM ALT APOAPSIS- 1179. KM ALT 

PERSONNEL 

PM - H. PRESS (NLA) NASA-bSFC 

PS - H.P. NORDBERGI DECEASED) NASA-GSfC 

BRIEF DESCRIPTION 

NlMbus 2, tht stcgnd In ■ strlts of socond-gencration 
Mttforolooical rataarch-and-davtlopnant sataUltas. was 
dcslsnad to sarva as a stablllzad* aartb-orlantad platform for 
the tastlno of advanced meteorological sensor systems and the 
collecting of meteorological data. The polar-orbiting 
spacecraft consisted of three major elementsi (1) a sensory 
ring. (2) solar paddles* and (5) the control system housing. 
The solar paddles and the control system housing were connected 
to the sensory ring by a truss structure, giving the satellite 
the appearance of an ocean buoy. Nimbus 2 was nearly 3.7 m 
tall* 1.5 n In diameter at the base* and about 9 m across with 
solar paddles extended. The sensory ring* which formed ^he 
satellite base* housed the electronics equipment and battery 
modules. The lower surface of the torus-shaped sensory ring 
provided mounting space for sensors and telemetry antennas. An 
H-frame structure mounted within the center of the torus 
provided support for the larger experiments and tape recorders* 
Mounted on the control system housing, which wts located on top 
of the spacecraft* were sun sensors* horizon scanners* gas 
nozzles for sttltude control* and a command antenna. Use of a 
stabilization and control system permitted the spacecraft's 
orlen.atlon to be controlled to within plus or minus I deg for 
all thrre axes (pitch* roll* and yaw). The spacecraft carried 

(1) an advanced vldicon camera system (AVCS) for recording and 

storing remote cloudcover pictures* (2) an automatic picture 
transmission (APT) camera for providing real-time cloudcover 
Pictures* and (5) both high- and medium-resolution Infrared 
radiometers (HRIR and MRIR) for measuring the Intensity and 
distribution of electromagnetic radiation emitted by and 
reflected from the earth and its atmosphere. The spacecraft 
and experiments performed normally after launch until July 26* 
1966* when the spacecraft tape recorder failed. Its function 
was taken over by the HRIR tape recorder until November 15* 
1966. when It also failed. Some real-time data were collected 
until January 17* 1969* when the spacecraft mission was 

terminated owing to deterioration of the horizon icanne'* used 
for earth reference. More detellcd information car be found In 
the "Nlmbv.3 II Users' Guide" (TRF 603406). available from 
NSSDC. 

NIMBUS 2. FOSHEE 

INVESTIGATION NAME- HIGH- RESOLUTION INFRARED RADIOMETER 
(HRIR) 

NSSDC ID- 66-040A-09 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINECS) 
METEOROLOGY 

PERSONNEL 

PI - L.L. FOSHEE USA ELECTRONICS CMD 

BRIEF DESCRIPTION 

The Nimbus 2 Hlgh-RcsoIutlon Infrared Radiometer (HRIRI 
was designed (1) to map the earth's nighttime cloud cover and 
thus to complement the daytime television (AVCS) coverage and 

(2) to measur* the radiative temperatures of cloud tops and 

surface terrain. Mounted on the earth-oriented sensory ring* 
the radiometer measured thermal radiation In the 9.5- to 
4 . 1-mlcromcter "window" region. The HRIR subsystem consisted 
of (1) en optlcel system* (2) en Infrared detector (Iced 
selenlde photoconductlve Haterial)* (9) electronics* (4) a 
magnetic tape recorder* and (5) ■ filter to minimize 

attenuation effects of water vapor end carbon dioxide. In 
contrast tc the AVCS camera* no Image was formed within the 
radiometer. The HRIR sensor mcraly transformed the received 
radiation Into an electrical voltage* which was recorded en the 
tape recorder for subsequent playback when the satellite came 
within range of an acquisition station. Some HRIR data were 
also transmitted in e real-time mode by the APT transmitter. 
The radiometer had an Instenteneous field of view of about 0.5 
deg* which at an altitude of 1100 km corresponded to a ground 
resolution of approximctely 8 km at nadir. The radiometer was 
capable of measuring radiance temperatures from 210 to 990 K« 
Since it operated in the 9.5- to 4 . 1-mlcromctcr region* the 
daytime pictures included reflected solar radiation in addition 
to the emitted surface IR radiation. However* the reflected 
solar radiation did not saturate the Instrument » and a usablt 


output was still obtolnad. Tht axporiment was a succosa* and 
food data were obtained until the HRIR tape recorder failed on 
November 15* 1966* Tht failure of the spacecraft recordar on 

July 26* 1966* necetsitstad the use of the IdtlR recorder on a 

part-tlma basis to record selected telemetry date* which 
resulted in • 15X reduction of aveileble HRIR data thereafter. 
For more detailed information of the experiment and the index 
of data* see Section 9 of "Nimbus II Users' Guide" (TRF 
BD3406). "The Nimbus IX High Resolution Infrared Date World 
Hontsge Catalog" (TRF B06578). and "Tha Nimbus XI Data Catalog" 
(TRF B06575). available from NSSDC. 

NIMBUS 2. MCCULLOCH 

INVESTIGATION NAME- MEDIUM- RESOLUTION INFRARED RADIOMETER 
(MRIRI 

NSSDC ID- 66-040A-04 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PFRqnuMP'L 

PI - A.M. MCCULLOCH NASA-6SFC 

BRIEF DESCRIPTION 

The Nimbus 2 Medium-Resolution Infrared Radiometer (MRIR) 
experiment measured tne intensity end distribution of 

electromagnetic redietlon emitted by and reflected from the 
earth and its atmosphere in five selected wavelength intervals 
from 0.2 to 50 micrometers. Date for heat balance of the 
earth-atmosphere system were obtained* as well as measurements 
of water vapor distribution* surface or near-surface 

temperatures* and seasonal changes of strstospheric temperature 
distribution. The five wavelength regions were (1) the 6.4- to 
6.9-mlcrometer channel* which covered the 6.7-ffllcremeter water 
vapor absorption band* (2) the 10- to ll-micromettr band* which 
operated in the "atmospheric window." (3) the 14- to 

I6-mlcronctcr band* which covered the 15-micrometer carbon 
dioxide absorption band* (4) the 5- to 30-mlcromcter band, 
which measured the emitted long-wavelength infrared energy for 
heat budget purposes* and (5) the 0.2- to 4.0-mlcrometcr 
channel* which yielded information on the intensity of 
reflected solar energy (albedo). Padlant energy from the earth 
was collected by a flat scanning mirror inclined at 45 deg to 
the optical axis. The mirror rotated at 8 rpm and scanned in a 
plane perpendicular to the direction of motion of the 
satellltt* Each of the five channels contained a 

4.S3-cm-dlamcter folded telescope with a 2.8-deg field of view 
and a thermistor-bolometer. The collected energy was modulated 
by a mechanical chopper to produce an ac signal. The signal 
was then amplified and recorded on magnetic tape for subsequent 
playback to a ground acquisition station. At a satellite 

altitude of 1100 km. a horizontal resolution of 55 km could be 
obtained. The HRIR experiment was successful* and good data 
were obtained from launch until the recorder failed on July 29* 
1966, For more detailed information of the experiment and the 
index of data, sea Section 4 of "Nimbus II Users' Guide" (TRF 
B03406). "The Nimbus II Medium Resolu«-ion Infrared Pictorial 
Data Catalog" (TRF B06580)* and "Tht Nimbus II Data Catalog" 
(TRF 606573). available from NSSDC. 

NIMBUS 2* SCHULNAN 

INVESTIGATION NAME- ADVANCED VIDICON CAMERA SYSTEM (AVCS) 

NSSDC ID- 66-040A-0I INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - J.R. SCHULHAN NASA-GSFC 

BRIEF DESCRIPTION 

Tht Nimbus 2 Advanced Vldicon Camera System (AVCS) was a 
combination of cameras* tape recorder* and transmitter that 
could record and store a series of remote daytime cloudcover 
pictures for subsequent plavbsck to a ground-data acquisition 
station. The AVCS sensors consisted of three vldicon cameras 
mounted on the sstcllite sensory ring* facing earthward and 
deployed in a fan-like array to produce a three-segment 
composite picture. Each camera covered a 35-deg field of view 
with tha center camera pointing straight down. The optical 
axet of the other two cameras were directed 55 deg to either 
side. Each of the cimeras employed en f/4 lens with a focal 
length of 18.2 mm. A potentiometer attached to the solar array 
controlled the lens opening from f/I6 when the tpacecraft was 
over the equator to f/< when it was near the poles. The 
800-aean-line* 2.54-cm vldicon pickup tubes yielded a linear 
resolution of bettv^r than I km at nadir from an approximate 
altitude of IlOO km. At this altitude, the camera array could 
produce a composite picture covering an area of 720 by 5400 km. 
Successive frames wart taken at 9I-s intervals providing about 
20t> overlap in coverage. A 40-ms exposure time was used* and 
the image was scanned by the electroit beam in 6.5 s. The 
resulting slgnsl wss frequency modulated and recorded on three 
trecks of s magnetic tape* one track for sseh camsrs. 
Sufficient tepe was previded for recording 53 pictures (about 
1-2/3 orbits of data). Tht AVCS data were multiplexed with the 
Klgh-Reaolution Infrared Radiometer (HRIR) data and* using e 
transmission frequency of 1707.5 HHz* were telemetered to ■ 
ground station in 4 min* Tht exparimant operated no'mally 
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until Aututt Sit 196it when the tept rteordtr aalfunctloned. 
Sporadic operation was eontlnoed until Septaabar 2* I9dd* whan 
tha racorda/ failed coaplataly> taralnatlnp data acquisition 
except for direct readouts racalved over North Csrollna and 
Alaska readout stations. The experlaent was successful In 
provldlnt hlsh-quallty cloudcover pictures over «n entire 
season on a near-slobal basis and In conflralnt tKi reliability 
of the caaera systea for use In future operational weather 
satellites. Data froa this experlaent can be obtained through 
SDSD. For aore detailed Inforaatlon of the experlaent and the 
Index of the data, see Section 2 of the **Nlabus XI Users' 
Guide** (TRF B0Sd06I. "Nlabus 2 AVC3 World Hontase Catalos** CTRF 
B0fS79)» and "The Nlabis 2 Oats Catalot** CTRF B0i57S)» 
available froa NSSDC. 

NINBUS 2f SCHULMAH 

INVESTIGATION NAME- AUTOMATIC PICTURE TRANSMISSION (.tPT) 

SYSTEH 

NSSDC XO- Ad>0A0A-02 INVESTIGATIVE PROORAN 

CODE EEf APPLICATIONS 

INVESTIGATION DISCIPLINC(S) 
METEOROLOGY 

Dro<^nuijPi 

PI “ J.R. SCHULMAN NASA-GSFC 

BRIEF DESCRIPTION 

The Nlabus 2 Autoaatlc Picture Transalsslon (APT) systea 
was a caaera and transaltter combination dosltned to transalt 
local daytlae slew-scan television pictures of cloudcover 
conditions to properly equipped tround receivlnt stations on a 
real-tiae basis. The caaera used a lOS^des wlde-ansle f/1.8 
obiectlve lens with a focal lensth of (.0 mm. The caaera was 
aounted fsclns earthward on the H-fraae inside the sensory 
rlni* with Its optical axis parallel to the spacecraft spin 
axis. The actual photosrophy required 8 s and the transmission 
200 s. Earth-cloud Insges retained on the photosensitive 
surface of the 2.S4-cia-dlaaeter vldlcon were read out at four 
lines per second to produce an 800-llne picture. A 5-H TV 
transaltter (137*5 HHz) relayed the pictures to local APT 
stations within communication range. The faceplate of the 

vldlcon had reticle marks that appeared on the picture format 
to aid in relating the picture to its teographlcal position on 
the earth's surface. From the satellite attitude and altitude 
(approximately 1100 ka)» a picture covered a 120G- by 1200-km 
square with a horizontal resolution of better than 3 km at 
nadir. The APT system was capable of trarsmlttlng the 

nlahttlme hlgh-reaolutlon Infrared radiometer (HRJR) sensor 
output through the APT transmitter. Hence, with some minor 
modifications, an APT station within teleaetry range could 
receive HRIR data In the direct readout Infrared radiometer 
(DRIR) mode. The experiment was a success, and good data were 
obtained during Its operational lifetime. Hors detailed 
Information can be found In Section 5 of the "Nimbus II Users' 
Guide'* (TRF 803406). available ^rom NSSDC APT/ORIR data are 
primarily intended for operational use within the local APT 
acquisition station and are generally not available for 
distribution. 

BeesMMSsiiaiiMNMflaHtteMRaiiMe-iia NINBUS 


SPACECRAFT COMMON NAME- NIMBUS 3 
ALTERNATE NAMES- PL-684G. NIMBUS-B2 
03890 

NSSDC ID- 69-0S7A 

LAUNCH DATE- 04/14/69 HEIGHT- 576. KG 

LAUNCH SITE- VANDENBERO AFB. UNITED STATES 
LAUNCH VEHICLE- THOR 

SPONSORING COUKTRY/AOENCY 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC ETOCH DATE- 04/25/69 

ORBIT PERIOD- 107.40 HlN INCLINATION- 99.91 DEO 

PERIAPSIS- 1075. KM ALT APOAPSIS- 1135. KH ALT 

PERSONNEL 

PM - H. PRESS(NLA) NASA-OSFC 

PS - H.P. NORDBEROCDECEmShD) NASA-OSFC 

BRIEF DESCRIPTION 

Nimbus 3. tho third in ■ itrioe of aocond-gsntrotlon 
mstoorologlcel rosoercb-and-dovolopment aattllltta. was 
dttlgned ta aarva at a atabllltad. aarth-oriantad platfarm far 
tha tatting of advanetd matearalagical sanaar ayatami and tha 
oallaeting af mataorolagical data. Tha palar-arbiting 
apacacrift canaiatad atr thraa malar tlamantat (11 a atnaary 
rintt (2) tolar paddlta* and (3) tha oantral svatam haualng. 
Tha talar paddlta and tha cantral ayatam haualng wars cannaetad 
ta tha aantary ring by a truaa atructura# giving tha aatallita 
tha appaaranci af an aeaan buay. Nlmbua S waa naarly 3.7 a 
tail* t.5 m In diamatar at tha baaa* and abaut 8 m aeraaa with 
aalar paddlta axtandad. Tha tarua-shapad atnaary ring, which 
farmed tha aatallita baaa* hauaad tha alactranlca aqulppont and 
battery madulaa. The ).awar aurfaoa nf tha ttrut ring pravldtd 
mauntlng apaca far aanaara and talam«try antannaa. An If>framo 
atruetura mauntad within tha cantar af tha tarua pravldad 
support for the larger experlaentt and ttpt rectrdert. Naunttd 


on tht control eyttem houtlng* which waa locattd on top of the 
apacecraft. were sun ssnsors. horizon sconnors. gos nozz its *or 
pttltudo control, end s commsnd ontenna. Use of the ttltude 
control subsystem (ACS) permitted the spececroft's oilentatlon 
to be controlled to within plus or minus 1 deg for ol^ threo 
axes (Pitch, roll, and yew). Primary oxperlmentt conslsx«jd of 

(1) a aatelllte Infrarod spectromettr (SIRS) for dotermlnlng 

the vertical temperature profiles of the atmosphere. (2) an 
Infrared interferometer apectrome>:r (IRIS) for meoaurlng the 
emission apoctrs of ths earth-atmosphero system. (3) both high- 
end medium-resolution Infrored rsdlomsters (HRIR and HRIR) for 
yielding information on the distribution and intensity of 
Infrortd radiation emitted and reflected by the earth and Its 
atmosphere. (4) a monitor of ultraviolet solar energy (MUSE) 
for detecting solar uv redlatlon. (5) an image dissector camera 
system (IOCS) for providing daytime cloudcover pictures in both 
reol-tlms mods, using the reel time tr.:nsmission system (RTTS). 
end tape recorder mode, using the high date rate storsgr 
system. (6) s radioisotope thermoelectric generator (RTG). 
SNAP-19, to assess ths operstlonal espabllity of radloisotopt 
power for space applications, and (7) an intarrogatlon. 
recording and location system (IRLS) experiment designed to 
locate. Interrogate, record, end retransmit metterrloglcal snd 
geophysical date from remote collection stations. Nimbus 3 was 
successful and performed normally until July 22. 1969. when the 
IRIS experiment failed. The HRIR end SIRS experiments were 
cermlneted on January 25. 1970. and June 21. 1970. 

respectively. The renainlng experiments continued operation 
until September 25* 1970. when the resr horizon scanner failed, 
without this horizon acenner* It was impossible to maintain 
proper spacecraft attitude* thus making most experimental 
observations useless. All spacecraft operatioAv wars 
terminated on January 22* 1972. More detailed information can 
be found in "The Nimbus 111 User's Ouide** (TRF B03409). 
available from NSSDC. 

NIMBUS 3, BRANCHFLONER 

INVESTIGATION NAME- IMAGE DISSECTOR CAMERA JYSTEM (.DCS) 

NSSDC ID- S9-037A-06 INVESTIGATIVE PRC«>>AM 

CODE EE. APPLICA.IONS 

INVESTIGATION ')ISCIPLINE(S) 
HLTEOROLOGY 

PERSONNEL 

PX - O.A. BRANCHFLOMER(NLA) SPAR AEROSPACE 

BRIEF DESCRIPTION 

The Nimbus 3 tmace Dissector Camera Systsm (IDCS) war 
designed to take daytime cloudcover photographs. The picture* 
could be transmitted to APT stations using ths real-time 
transmission system (RTTS) or stored on magnetic tape for 
subsequent playback to ground acquisition stations. The camera 
wet mounted on the bottom of the satellite sensory ring snd 
polnttd vertically down toward tht earth at all times. The 
image dissector was a shutterleas vlectronic teen end step tube 
mounted behind • wide-angle (108 deg). 5.7-rnm focal length 
lens. Scanning and stepping functions occurred continuously 
whilt tht satellite progressed along its orbital path. The 
field of view of the optica was 73.6 deg in the direction of 
flight end 98.2 deg in e plane ncrmel to the direction of 
flight. The image was focused by the optics on s 
photostnsltlve surfsca of tie Image dissector tubs. A 
llne-acsnnlng btam scanned the photosensitive surface at 4 Hz 
with ■ frame period of 200 s. At the nominal spacecraft 
altitude of 1100 km. each resulting picture waa approximately 
1400 km on e side, with a ground resolution of 3 km at nadir. 
For e more detailed description, set Section 2 of "The Nimbus 
III User's Ouloc" (TRF 803409). The experiment was a success 
and produced good date until September 25. 1970. when 

operations were terminated owing to spececreft yaw problems. 
Date from this experiment ere available through SDSD. The IDCS 
world montages were presented in "The Nimbus 111 Date Catalog" 
(TRF 8065.^3). available from NSSDC. 

NINBUS 3. CHERRIK 

INVESTIGATION NAME- HIGH-RESOLUTION INFRARED RADIOMETER 
(HRIR) 

NSSDC tth 69-0S7A-02 INVESTIGATIVE PROGRAM 

CODE E£. APPLICATIONS 

INVESTIGATION DlSCi:>LINE(S) 
METEOROLOGY 

PERSONNEL 

PX - O.T. CHERRXX NASA-GSFC 

BRIEF DESCRIPTION 

The Nimbus 3 High-Reaslutlen Infrarad Rtdiomsttr (MIR) 
was dsslgned (U to Rep the earth's nighttime cloud cevsr and 
thus to oomplomont tho dovtimo telovtslon (AVCS) eoverago ond 

(2) to mtosurt tho radiotlvo tOBportturos of cloud tops ond 
•urfoco ttrroln. Tho Nimbus I HRIR wos o Milfltd vorsion of 
previous oxporiMnts an Nimbus 1 and 2. It usod • duol 
bond-post flltor which tronsmittod rtflactod sclbr rcdiotlon in 
the 8.7- ts l.B-micromstor band os wall os oaltttd thormol 
rodlttlon lii tho 3.4- to 4.2-microeMttr band, tv dotectlni 
rofloctod solar rodlotion in tho 0.7- to l.S-microaotor bond* 
tho raolooMtor could also pop tho earth *o eloud cavtr during 
tht da<^‘*;lao. Radiant onorty froa tho aorth was collaetad by a 
flat acanhing alrrer inclinod at 45 dog ta tha aptical axla. 




NIM-7 






Tlw alrrar ratetctf at 4« rpa aatf traaati la a plaaa aTwrt ta 
tHa a pa ctf cra ft aalaclty. Tlw ratlatlaa raflactad fraa tkc scaa 
alrrar aas c l ii p pag at tlw facas af a lft.2-ca f/I aa^lfiatf 
Casaaaraia talcscaaa. tka aaMatatf aaersy m» ttea ra f a cas a^ 
aa a laatf salaalte <atact a r call «hat tra asf anaa t tlw recalaa^ 
ratflatlaa lata aa alactrlcal aataat. Tka aataat aas a^Uflatf 
aa« racarkatf aa waurtlc taaa far aakscaaeat alaMwcfc ta a 
jriMi acaaldtlaa statlaa* Hslas tke klract raatfaat lafrara4 
raaiaaatcr clKnJ systaa. alskttlaa mm4 tfrartlaa kata caaltf ka 
traaMittatf kv tka raal-tlw traaaalsslCB systaa unrsi ta 
sraaatf ilTT statlaas. A traoa« rasalatlca af S.5 fca caal4 ka 
AtalaaA it M«lr. fka fkUt iwasarak ttk>M »>arc r 

katwaca 2i« aa4 ZSt kas K ta a saaeral a'.;aaracy af 1 kas K. 
Far a «are katallak kascnatlaa. saa Sccf.iaa S af *Tka Nlkkas 
121 Uaar*s Caike** CTkF MiaktJ. Ika axaarlaaat aas saccasafal 
aatll kay aat 19k9* tkaea aalsa la tka taaa ra ca rker aystak 
srakaally rakacak tka kaallty af tka kata, kaatlaa aracaaslaf 
af tMI €mtm aaa tamlaatak aftar Jai.aary SI. 197k. All 
axaa r la a a t aaaratlaas caasak aa Jaaaary 22. 1972. akaa tkr 
saacacraft mbs kaactlaatak. Tka MUR aa-lk ■aat ajas aara 
ar aa aa ta k la *Tka NUkas III kata CstalosT CTV WmtSZSl* 
avallakla fraa LSSBC. 


tkaa Mallflak aak racarkak aa aa k a a tlc tape far aaksaaaaat 
alaykacft ta a yraaak acaalsltlaa statlaa. At a satalllia 
altltaka af llkk ka. a fcarlraatal rasalatlaa af 4S ka was 
aktalaak. Tka MllR ai^arlaeat aas saccassfal. la sylta of a 
talaaetry caafllct tkat caasak tka axyarlacat ta ka 
parlaklcally taraak aff . Bkrlay Aayast aak Saytaakar 197k 
fkarrlcaaa saasaal. tka Milk mbs aa assaatlally fall tlaa ta 
caver tka araa fraa tka aaaatar ta 7k kaa N aak fraa Ik kaa E 
ta Ikk key M. Oa Sayteaker 25. 197k. tka satalllta*a raar 
karlraa araaayr fallak. aaklas It layysslbla ta katcradae akara 
tka NIIR aaasar mbs yalatlay. Tka ajcyarlaaat mbs ayaratak 
yarlaklcally aatll J a a aa ry 22. 1972. akaa all ipacacraft 
ayaratlaas aara tanslaatek. 


XNMeSTlCATiaM WMC SATEULIIE imUREH SPeClRONETER CSIRSl 

MSSOC XO- kk^7A-k« IMWeSTlGATIWE PROQtAH 

CDBE S. APPLICATICMS 

IMCSTIGATIOH OISCITLIICCS) 
fCTEDROJOGV 


kntkOS S. HMB.' 


OnUMES XNIBff^QKUNEkl^ IKJLIRULIBI 
(IRISI 


PI O.Q. IMkK 

OI - D.T. tOLLEMnr 


MMA-ICSDIS 

MMA-ICSOIS 


MSSOC 1B~ F9'TS7A-kS OMESTISATlkE ffXBRAH 

CODE EE. APPtlCATIIMS 

XMCSTlGATItM MSClftllClSJ 
MEIHMLOCV 


PO^kkO 

PI - R.A. nnm 
OI - E. GHMCV 

■IIEF HSaUPTHM 

Tka Ml skat S lafrarak Xatarfaraaetar Syactrawtar fZRISl 
asyarlaaat aas kaslyaak ta yravlka lafaraatlaa aa tka vertical 
str a ct ar a af tka ataasykare aak tka calsslva y ray art lcs af tka 
aartk*s sarfaca ky aaasarlay tka sarfaca aak ataasykcrlc 
raklatlaa la tka 5.R- ta 2^-alcraaatcr kaak aslay a aaklflak 
Wckalsaa latarfaraaatar. lacaalay raklatlaa was raflactak 
lata tka lastraatat fraw a ylaaa alrrar. Tkt raklatiaa was 
syllt lata twa kaaas tkat racaakiaak aak later fa rak aftar 
raflactlak aa a flxak alrrar aak a awvlay Kckalsaa adrrar. 
Tka racaakiaak kaaa was tkaa facasek aa a kalaaater katactar. 
latarfaraaca affects rasaltak fraai tka aytlcal yatk klffareaca 
kata ca a tka taa ka^ as tka alrrar wavak. Tka aavlay wirrar 
travalak akawt 2 m la 11 s ta slat aa latarfarasraw. wklck was 
racarkak aa wayaatlc taya. Tka la t er fa r asr aws ware traastfttak 
ta aa acsalsltlaa statlaa. w^ara a r aartar traasfara was 
y a r f arw a k ta yn ka ce a tkaraal awisslaa syactraa af tka aartk. 
Fraa tkasa syactra. vertical yrafllas af tawyeraljra. wotar 
vayar. awk arawa. as well as atkar ptmt tars af wrtearalaslcal 
latarast. caalk ka karlvak. Tka lastraaaat kak a flalk af view 
aaaivalaat ta a klanatar clrcla mm tka sarfaca af tka 

aartk at a ylaawck arkltal kaiskt af IIM ka. Far a aara 
katallak kascrlytlaa. saa SactlM 5 af -Tka Ml iMs i III Hsar-s 
Oaisa” CTRF MU4R9}. Tka axyarlaaat was saccassfal. aak saak 
kata aara aktalaak aatll tka lastraaaat fallak aa Jaly 22. 
19&9. 


M k S A C SPC 
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MUEF OESCSrfTIUN 

Tka Ns.*as S SatcUlta lafrarak Syactraaetar fSIRSl 
axyarlaaat was kaslsaek ta laklractly katerataa tka vertical 
taayaratare yrafllas af tka ataasykare ky aaasarlay tka 
lafrarak raklatlaa aalttak fraa tka aartk aak Its ataasykere la 
saves syactral latarvals la tka ra r k a n klaxlka kaak 111 ta IS 
aicroaatersi aak aaa latarval la tka ataasykarlc wiakaw 
caatarak at 11.1 alcraaetars. 1km aala caayaaeats af tka 
Fastle-Ekart flicak-sratlas syactraaetar caaslstak af (IJ a 
ylaaa. llskt-eallacrtlas alrrar ta yravlka a slasle 
aartk-vlawias kaaa flsak la tka vertical. 121 a ratatlay 
cksygier alrrar. (SI a s y kcr lcal alrrar. Ml a 12.7— ca 
kiffractl V sratias altk 125R Haas yar lack. (SI m sat af 
aiskt exit slits wltk a stasis latarfaraaca filter. (41 alskt 
Mfkjf laarrrak tkaratstsr kalaaetars. (71 a klac fck aSy raklatlaa 
saarca far callkratiaa. aak (31 alskt yraaayllflars aak alskt 
aya ra tiaaal aayllflcrs. Tka lacaalas raklatlaa was ckayyak. 
syactrally klsyarsak ky tka kiffractlas sratias- facasak as tka 
exit slits as a syectr aa ky tka sykarical alrrar. aak caavartak 
ta electrical slfsals. Tkc slssals wera tkas ajpllflck aak 
starak aa awssatlc taya far saksawaest ylmkack ta a sraaak 
acsalsltlaa statlaa. tka lartrawcat flalk af view was 11.5 ky 
ll.S kas caatarak as saklr. Tkls yravlkak kata aver aa area 
rawskly 229 ka aa a slka at a satalllta kaiskt af 1199 few. 
Data fraa tka 11.1 alrraf trr rka a wr l ylelkak sarfaca aak/ar 
claa kt ap tawyarataras. Data fraa tka ca rbaa klaxlka kaak caalk 
ka asak ta sasarata teay a ra t ar e prassara yrafllas ky a 
watkaawtlcal lavarslaa teckalsac. Tka rasaltlas taayarataras 
kak ras er rars sllsktly lass tkaa 1 kas C. Far a ware latallak 
kascrlytlaa. saa Sactiaa 4 af *Tka NMas tll Usar-s Galka* 
(lar R934991. Tka SIRS axyarlaaat was saccassfal aak sack kata 
ware aktalaak. Oa Jasa 21. 1979. the axyarlaaat was taraak aff 
aak all kata acsaisltlaa affart was trassfarrak ta tkc SKS 
axyarlaaat aa Mla ka r 4. 
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I MTE'- 94/99/79 
I SITE- 1 


iClQir- 429 . m 


PI - A.H. HDORJJOai 


(■ooRiNB ooMwnnr/kGEM^ir 

HMITED STATES 


9 Me kl aa R a s a latlaa la f r a rak Maklaaatar (MIIR) 
tkc lataaslty aak klstrlbatlaa af tka 
alactraaasaatlc raklatlaa aalttak ky aak raflcctak fraa tka 
aartk aak Its alaaickgri la five salactak acaalaastk latarsals 
fraa 9.2 ta 29 alcraaetars. Oata mm tka kaat bal a a re af tka 
systaa aera aktalaak as well as waH 


af 

waaalckstb ratlaas vara (II tka 4.5- ta 
aklck c ava r ak tka 4.7-alrrewefer water 
(21 tke 19- ta H-edcreaeler kaak. aUck 
ataiepbiric wiakea. (9) tka 14.5- ta 



Hk (51 tke 9.2- ta 

MHck yial9Sk fafaraaUaa mm tke 
Ity af nefiectak salar i 
k aas caUactak ky a fiat ineilas alrrar tacilaak at 45 
ta tke apUcai axis. Tke atrrar r atata# at 9 rpa aak 
ask tk a ylaae yaraaaklcalar ta tke ktrectlea aff aatlaa af 
satclllta. Eaok aff tke ffive ckaaeaU aeatalaek a 4.S9-«a 
star ffalkek teiascepa wltk a 2 kas fflclk aff vlaw aak a 
Astar kalaaetar. Ika callactak Asersy was aakalatak Mr a 
a* as stsaal. Tka sl 9 Ml aas 


BIT PA 
(MBIT TVPE- OGDOanRIC 
(MBIT PGRIOD- 197.2 ION 
PCRIAPSIS- 1992 . m ALT 


PN - C.H. MkCBJglC 
PS - A.J. 


enat vaer 94 / 99/79 

M.114 BOB 
SIS- llkR. m ALT 


tke ff aar tk la a sarles aff aae 


I se a e r a t l aa 


aetaaralaslcal rasaar c k a a k k e v P lepa aat satsilltas. 
keslsaak ta aarae as a staklllzak. ea rtk srlaatak alatffsra ffar 
tka tastlak aff akvaarei aeU aralaRlcai seasar systaas. aak ffar 
callactlas aataaralaslcal kata. Tka aAlar-arkltlfB aaacacrafft 
raaslrtek af tkraa aaSar stractarass 111 a rl ai eka pak se a s ar 
aaaat. (21 salar yakkles. aak (91 tka caatral s y sta a kaasias. 
Tks aalar aakklas aak tke caatral aystaa aara r aaa arte k ta tkc 
aaaaar aaaat ky a tra CT s tra c t ara. Rdlvlas tka satellite tke 

i^k5^*tii‘^klaaeter at tke kaaa. aak Aaat S a acrass ^tk salar 
pakklrs axtaakak. Tke liras skatei se a s ar tJdck ffsnaek 

tke aatellita kaae. keasak tka alactraalcs aaslpaeat aak 
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#«r ttc l«r#*r cx#«riM*ts mt4 rtc«rtf*r«» W f— tt# 
Ml «fe* oMtr*! nfstM mm m •# tte 

O ^ ct cr af t# Mtrc mm fcTlr— ifMMiiri# #m mxxXm f«r 

•ttiM* CM>tr«l# M 0 cmmmS Mm #f •• a M r — fX 

•W t Mi g t m fr ml t M w Mt— gMrtftft*# fft* 

Ti— tot i— t« »• M atMM t 4*« #«r 

tfU t*TM MK*S CHtc*» r*U« mm4 imvS* r rt«M- y Mryrt—f 
CMMlsM 0 f Ctl 0* Sme 0lM«ct0r r w m rt MvtMi cncst 

4twtim cUm4c0it*r plctmnm, totk ta mM 

cmm-M mMm* 121 • tf p t r»t0r » iafraratf rM l — tr ar 

CTMIftI far — —t r i — mM alfMttat i ii rfrg ffaf claaftaf 

tMMrateTM m MtU m tfea water w r r aa Uat *f tta wafer 
wteeea*ere« (S) ww iwfraref Iwterfereweter e e ert rew etrr UStSI 
fer wewewnwf tte ewlseiew eeectre ef twe eertfe/etweeaftere 
eyetew* (41 e ewtelllte Iwfreref a a ectr ew eter (Sltftl far 
feterwlaiiM tfee vertleel areflles ef t ewa e re t wre awf water 
w e wer Iw tlMt elweMXre# ($) e aaaiter ef witre(«'felet seUr 
e w e rf y (MMEI far Weteatlaa eater Mf reMatiaw* (f) a 
eaetacatter wltraalalet (IMO feteetar far aewltertaa tihe 
aertical fletriewttaa eaf tatel ewawet af atwacafterie ataae aa 
a ateaal acale# (71 a filter ae fa e eaeftr ea eter (fMtl far 
accarate aaaaareaeat af IB raBlaace aa a f aa ct iaa af waaeteaatB 
fraa tte earta/eta»aatere ayataa* (•! a seleatlae fB a aar r 
raflaaatar (SCSI far aeteralaiaa tte teaaeratarea af ala 
aacceaalaa U^Hca layara la tte ataaaatere fraa atearytlaa 
aaaaaraaeata la tte IS^creaeter CCS teaf* aaf (71 aa 
late r ra a atlaa# reearaiaa# aaf lacatlaa ayataa (IBLSl far 
lacatlao. laterraaaHaf* recarflaa* aaf retraaaalttlaa 
aetearalaaleal aaa aeaatealcel fata fraa reaate aallectiaa 
atatlaaa* A caaalete aeacrlaHea caa te faaaf la niie MMaa 
IV (Mer*a Owiae*’ ITWF •MM411* aeallaAle free MtSSC. Ite 
saacaaraft aerfaraea well aatll Aarll 14. 1971. wWea attltafe 
areaieaa atartef. Tte exaerlaeata aaeratea aa a llaltea ttee 
teala after ttet tlae aatll feafeafcer xa. IfM« 


Tte refleetef raflatlaa waa aallt late twa aaarawlaately eaaal 
teaaa By a teaaaalltter* After refleetlaa aa a flaea aaa 

aaalte aarrer. re aa e e tlaely. tte twa team iaterferea wltA eaea 
atter wltA a ateae aiffereaee areaertlaaal ta tte aytleal aatv 
aiffereaee a etwee a tetA teaaa* Tte aaelaa aarrer traeelea 
ateat I*a aa la If a ta alee aa eataat alaaal fraa tte 
telaa eter * TMa alaaal. aa laterferearaa. waa recerAef aa 
taye* Tte laterferearaaa were traaeai ttef te a areaaf 
recelalaa atatlaa. wAere a Faarler tr a a af era waa aerferaea ta 
araAaee a tter wal ealaalaa aaeetraa af tte eart*. free tteae 
aaeetra. aertical arafllea af teapgratare* water eaaer. aaf 
aceae were Aerlwea. aa well aa atter aarawetera af 

aetearalaaleal latereat* Tte laatrwaeat tea a Heia af view af 
9 aaa aaa a a a ectr al reaalatiaa af leaa ttea 9*4 wicrateter 
(aeal welly 1*4 realarecal ceatlaeteral* far a caaalete 
aeacrlytlaa af tte UlS eeaerlaeat# aee lectlea 4 la *Tte 
Miteaa IV teer“a Mae* (Tlf Mtell* available fraa N»OC* 
Tte mis eyaer I wear wee aacceaefal la aalte af a traaaalaalasi 
caafllct wltk tte Beal-Tlae Trawateaslaa Vyatea (BTTfl ttet 
reaaltea la aewe aerlaaa af laat aata after teeeaaer 29. 1979* 
Tte w erlwewt waa taraea aff ew Jaaaa n r 29. 1972 ta 

caaaerae aaacecraft aawer* 

MUMS 4. fCATH 

1MCST19ATI0N MIC' laCXSCATTER ULTRAVIOXT (BUtfl 
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IMCmatTl VE MKMteM 
CODE CE. AffLlCATICMf 


IM^ESTUATIlQN 91SClfLIMC(9) 
NETEOtUiMT 


iMaESrUATfOM MMC- 1M0E PlSSECfOl CMGBA SVSTBI (UCSl 
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UMESTifiATlOM 91SC17L1NECS1 


f I ' 0*F* MEATH 
OI ' J*V* BMAC 
01 ' A*j. tsMunat 
01 ' C*L* NAtGBI 


IM COMBATIOM 
CMVIBOMCMT ceMeoA 


fl ' 0*A. aReMCMaiMERCMLAl VAB ACB09fACC 

01 - e.J. MGMCB MBSA-OVC 

BBiGF aescBirruM 

Tte iMaaag 4 I wage Masectar Caaera Syataa (IDCS) 
eicaerlaeat waa aedgaea ta take aeytlae claaacaver ylctarea* 
Tte ylctare*> caeia te traaaalttea ta AM (aatawaHc aictare 
;rawaalaalaal atatlaea valag tte real'tlae treasailaalaa ayataa 
(BITS} ar atarea aa — jertlc taye far aateeaaeat ylaytect ta 
yreawa acawialtiaa atatiawa* Tala exyerlaeat waa alwllar ta 
tteae flatai aa Mlwtea f ate A1S f . Tte caaera waa weawtea aa 
tte tettaa af tte aewaary rlay cf tte aatelllte ate yalwtea 
aertlcelly Aewa tawera tte eartk at all tiaea. Tte laaye 
aiaaectar waa a atetterleaa electraaic acaa ate stay tiMe 
weawtea teklte e wiae-eeale (IBB aeyl. S*7^-we facal laagtA 
laws. tcaaalay ate atayyiay fwactlaaa accarrea caatiaaaaaly 
tella tte catalllte arayraasea aleay ita arMtal yatA* Tte 
fleia af daw af tte aytlca waa 7f .( aay alaay tract, ate 9B*2 
aay acraaa tract* Tte Iwaya was facaaea Ay tte caaera aytlca 
aa a yAataaaaaltlve aarface af tte Iwaye aiaeactar tate* A 
llae fraaaiae Aeaa eraawef tte yAataaawaltlaa aarfaca at 4 He 
wltA a frate yerlte af 2aa a. At tte aaa»aal ayacacraft 
altltaAe (ayyraxlwataly llBB tal. eacA raawltlwy ylctara aaa 
aayraalaately 1449 Aa aa a alBe wltA a yraate raaalatlaa af f 
ta at awAir* Tte exyerlaeat waa a aacceaa. Hawcaer. aaiay t# 
ayace cr a ft yaw araAIews. arcAlval Aata were yraAwceA aaly 
tArea g A Ayrll 9. 1971. 91x Aaya latet tte ayacecraft taraeA 

araate awA flew AartwarAa la arAlt. w5tA tte reaaltaat laaa af 
all waaAle Aata. Oe Nay 12. 1971. tte ayacecraft waa 

aaccaaafally rateteA 199 Aay. ate llteUA Aata were eAtelaeA 
awUl F eAr aa ry S. 1972. Bata fraa tAla exyarlwe^ are 
aeelleAle tAreagA tte 99SB. Fer e caaylete Aeacrlytlea. aee 
Bectiea 2 la *Tte TIeOee IV Uaer*a BalAe* (1BF 9949411. 
aaalleBIe frea MBSBC. 


•BIGF BEiOBiyTUM 

Tte MiaAwa 4 Bactacetter Uttravlalet (BUVl ayactraweter 
exyerlaeat waa AealyaeA ta waaltar tte vertical AlatriAwtiaa 
ate tatal aaewat af ataeayAerlc axawe aa a ylatel scale Ay 
aeesarlay tte Iwteaalty ef UV raAletlea AactscattereA Ay tte 
aartA/atwaayfiere ayatea Aarlay Aay ate alyAt la tte 2Sgy- ta 
fAyy-A syectral Aate. Tte yrlaary laatraacatatiaa CtealateA ef 
A AawAla aewacAraaatar caatatalay ell reflective eytlca ete e 
yAetaewitlylier Aetecter. iTte AewAle ewaecAreweter waa 
cewyaaeA af twa Etert-Fectie-tvae waaecAraaatara la tateea. 
CacA aee ac Arawatar Ate a 52' Ay 52-Mi aratlay wltA 24## ISwea 
yer aw. LlyAt fraa a 9.g5-ar aaUA aayle (awAteteiay 
ayyraxlaataly a 222-a«HM area aa tte eartA'a aarface frea a 
aetelll te AelyAt ef eyyrexiaetely liy« fcwl ewtereA tte 
aeAir-yalatlay laatrwaeat tAraayA a Actyalerlxlaa filter. A 
W9ter-Arlvee caa stay reteteA tte yretlwya te aaaiter tte 
lateaalty ef 12 e taa e eAaerytiea waveleaytAa. Tte Aetecter was 
e ytetewaltlyller tate. Fer Aactyreate retelaya. a filter 
yteteaater aeesareA tte reflecteA IW raAletlea la aa azaae-free 
aAaarytlaa area wear SB## A. Siywala frea AatA waits were reeA 
Ay seyerete r aa y e s wlt^ay electreweters wltA aevea reayra. A 
BMf axrerlaeat cycle reyvireA 4144 a. EacA cycle, la tara. was 
AlvlAaA late 1#2 9UV fram af f2-a Aaratlaa. CallAratlew Ay 
aaAa ar A llyAt aaarces waa yerferweA la 24 af tte 192 fraaes. 
Tte elAar fraaea were aaeA far cxyeriaeatal Aata. Aarlay eacA 
af tteaa Aata fraaas. tte aaaacAraaatar weaaareA tte lateaalty 
af tte IW rteletlaa la eacA af tte 12 weveleaytA AwM. wAlle 
tte pAetea e ter weaaareA tte W leteasity la a alayle waveleaytA 
AaaA. Tte Awell tlwe at eacA weveleaytA wea 1.9 a. wwA. AarlA# 
tAla latervel. faar aaalay W lateaalty aeaaareweata ««re tatea 
at 4#y w a latervais la eAAltlaa ta aa lateyrateA yalae caaat 
weaaaraaaat af tte UV lateaalty awA aaeryatlc yarticle flax. 
Oace eacA arAlt. tte flalA ef view wee fAaayeA te aaaiter tte 
aaa ar waaa Alrectly. Tte weaaarewaat raaya af tte alyaal 
cirreat waa frea #.2 te 199# atcreeaya. Tte vertical 
AlatrlAatlea af ax ear waa aAtalaaA Ay watAaaatfcel laveralaa 
tecAalaaea. Far a caaalete Aeacriytfaa ef tte 9UV exyerlaeat. 
aee Sectlaa 7 la *Tte MlaAaa IV Uaer*a OalAe* (1BF 9949411. 
Far aa laAex af tte Aate* aee “User's MAe ta tte Miteas>4 
Becfcacetter tfitravlelet Exyerlaeat 9aU Seta* (TBF 9X99471. 
BetA Aacmats are avellaAle frea NnCC. 
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MR8C IB- 79-925A-19 


IMNCSTI9AT1«E FBOfltA^ 
OIBE CE. AfFLICATlOMX 


IMCXTIMTICH B19CIfLINE(Sl 


9BIEF BEKBirrUM 

Tte Mtteae 4 lafrereA laterfereweter fyertreweter (ftUi 
cxyarlweat waa AealyaeA ta yravlAe la f erw a tlea aa tte vertical 
atractare af tte a twn yA e re waA aa tte walrslve yreyertlea e^ 
tAA aar«A*a a ar face Ay a e a e wr l aB t9a aarface aaA atwecyAerlc 
raAletlea la tAa 4.25- te 25-wlcreweter raa y e aday a acAlfleA 
Mtctelaaa laterfaraaeter. BaAlatiea fraa a caaa af tte 
alaaayAtrt. aAaaa Aaaa aa tte a ar face af tte eartA waa a circle 
eWaat 94 kw la Aleaater far a aadaal aatelllte altltaAe ef 
naaredwately 1199 Aa. waa recelvaA aaA reflecteA Ay a wirrer. 


FI - A.T. HPUOHfi 
Of - S.9. BMIIM 


0HPO9B B 
■EABSII0 II 
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MIDF OESCKjmON 

TM Nlaitfs 4 Stltctlvt CtioMtr lt«dl«Mttr CSCRJ «b«trvftd 
ttit Mlttiid Infrared radlatlan In the 15-nlerMMttr absarption 
band af carban diaxidr. Froa thaaa aaatfuraaanta tha 
tasparaturaa af alx avccastlva 10-ka layart af tha ataaaahara 
Mtre dataralaaJ fra« aartb ar claudtap laval ta iO-ka hal«ht. 
Halflit raaalatlan wat abtalnad by a caablnatlan af aptlcal 
■ultWayar flltars and salactlva absarptlan af radlatlan uslnt 
carban-dlaxlda-flllad call* tUthln tha axparlaant. Tha SCK had 
alx channels* which wara arransadln thraa units af twa. Tha 
faur lauar channals wara called slntla-call channels. Tha 
aptlcs af each channel canslstad af a cantllauar-aeuntad blade 
shutter that esclllatad at 10 Kk and successively chapped the 
field af view CF0V3 between earth and space. The chopped 
radlatlan was then passed thraufh a 10-cw path lentth af carban 
dioxide* the pressure helns set far each channel ta define the 
vlewlnt depth af tha ataaspherc. Behind the carbon dioxide 
path was a narrow-band filter* the centers af which were 
different for each channel* and a llsht pipe which focused the 
radiation an a therwlstor-balowetar detector. To obtain 
adcouate heifht resolution In the upper layers of the 
ataosphtre* the upper two channels operated an a slishtly 
different principle and were known as double-cell channels. 
The technleue consisted af swltchlns the radlatlan between two 
half-cells* which were sealclrcular In shepe and of l-cw path 
lentth* and which contained different pressures of carbon 
dioxide. A ■ovable 4S-de$ alrror replaced the oselllatlni 
shutter used In the lower faur channels. Durlns one 
half-period* earth radiation passed throuth one half-cell and 
space radlatlan throuth the ether. The situation was reversed 
durlnt the other half-period. The radiation then passed 
throuth a lltht pipe anio a therwls^ar-boloaeter detector. 
Inflltht calibration was carried out by vlewlnt of an Internal 
reference blackbody af known teanierature prior to the view of 
space. The output of each channel was sawpled once every 
second. The upper two channels had a circular FOV 
approxlaately 140 kw In dlaaieter* and the lower four had a 
rcctantular FOV about 112 kw square. For a conplete 
description* see Section 9 In **The Nlabus IV User** Guide** (TRF 
B0484D* available frow MSSOC. The channel 1 tcaperature 
■onltorlnt systeai failed on June 15* 1970* thereby reduclnt the 
accuracy of the SCA data. Channels S and 4 becaae noisy and 
unusable on April 18* 1972. The roMlnlnt channels were usable 
until June 15* 197S. 


NSSOC 1I>- 70-02SA-02 


INWSTIOATIVE PKOOMH 
CODE EE* AFfLICATIOKS 


INVESTIGATION DISCIFLINECS) 
METEOROLOGY 


KRSOMCL 
FI - A.H. 
OZ - I.L. 


MCC UUOC H 

OOLO0ERO 


NASA-GSFC 

NASA-GSFC 


MtlEF DESCRIPTION 

The Nlwbus 4 Tewpereture-Huaildlty Infrared Radlowcter 
CTHIRl was deslpnad to detset owlttad therwol rodiotlen In both 
the 10.5- to I2.S-Blcrc=cter retlon (IR window) end the 4.5- ta 
7.0-wlcroweter rtf ion ( water vapor). The window channel 
Measured cloudtop tewperaturas day and nltht. Tha other 
chonnel operated prlMrlly at nltht to wap the water vapor 
distribution In tha upper troposphere and stratosphere. The 
Instruwent consisted of a 12.7-cw Cassetraln systeia* a scannlnt 
wlrrar cowwon to both channels* a besie splitter* filters* and 
two farwaniuw-lwotrsed tharalstor bolowetera. In contrast to 
TV* no Iwate was forwed within the radloweter. Ineaoint 
radiant enertv was collected by a flat scannlnt wlrrer Inclined 
St 45 det to the optical axis. The wlrror rotated throuth S40 
dot at 48 rpw and scanned In a plana norwal to the spacecraft 
velocity vector. Tha entrtv was then focused Into o 
dlchrowstlc btsw splitter* which divided the enertv spectrally 
and spatially into two channels. Both channels of the THIR 
sensor transforwed the received radiation into an electrical 
Cvoltata) output with an inforwatlon bandwidth af O.S to S40 Hr 
for tha 10.5 to 12.5 wlcroiiettr channel and 0.5 to 120 Hz for 
the water vapor channel. The THIR tensor data were norwally 
recorded on tape for subsequent playback to a tround 
acquisition station. However* direct readout Infrared 
radloweter (DRIR) data could be transwitted to APT around 
stations for both day and nlaht portions of the orbit uslns the 
Nlwbus 4 reol-tlwe trsnswlsslen systea (RTTS). At a nonlnal 
spacecraft altltcde* the window channel had a tround resolution 
of about 7 ko and tha water vapor channel about 22 kw at nadir. 
The THIR was Initially successful but failed on January 11* 
1971 (orbit S731). It was restarted several tlwes thereafter 
for very short periods of tlwe before It finally ceased all 
operations In Autust 1971. A slwllar experiwent was flown on 
Nlwbus 5* 4 and 7. 


NIHBUS 4* HARK 


INVESTIGATION NAME- FILTER HEDGE SPECTROMETER (FHS) 


NSSDC ID- 7C-cj5A-q9 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 


INVESTIGATION NAME- SATELLITE 1»«^ARED SPECTROMETER (SIRS) 


NSSOC ZD- 70-02SA-04 


INVESTIGATIVE PROGRAM 
CODE EE. APPLICATIONS 


PERSONNEL 

PI - N.A. HOVl^ 


INVESTIGATION DlSClPLlNE(S) 
METEOROLOGY 


NOAA-NESOIS 


PERSONNEL 
PI - D.Q, 
01 - O.T. 


HARK 

HILLEARV 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 


NOAA-NESDIS 

NOAA-NESDIS 


filter wheel, 
wheel was a 
Interference 
Increasins as 
bandpass to 


BRIEF DESCRIPTION 

The Nlwbus 4 Satellite Infrared Speetroweter (SIRS) 
experiwent was desltned to deterwlne the vertical tewperature 
and water vapor profiles of the atwosphere by uslns a 
Fastlc-Ebcrt f Ixed-tratlnt speetroweter. The instruwent 
Measured the Infrared radiation (11 to 34 wlcrowetcrs) cwltted 
frow the earth and Its ataosphera In IS selected spectral 
Intervals In tha carbon dioxide and water vapor bands plus one 
channel In the 11-wlcroweter atwospherlc window. The wain 
cowpenents of the speetroweter consisted of (1) a plane* 
llsht-collectins wlrror to provide one fixed and two variable 
earth-vlcwlns ansles* (2) a rotatlns chopplnt wlrror that 
served alternately to collect space radiation and earth 
radiation* (3) a 2.5-ln. diffraction sratlns with 1250 lines 
per inch* (4) 14 silts with associated Interference filters* 
(5) 14 therwlstor boloweters* and (4) a blackbody source for 
calibration purposes. The SIRS used a scan wlrror to observe 
12.5 dt9 to either side of the subsatclllte track. The field 
of view directly below the SIRS was approxlwately 215 sq kw. 
The carbon dioxide band radiation data were transforwed to a 
tewperature profile by a wathew^tlcal Inversion technique. By 
a slwllar technique* this Inforwatlon could then be cowblned 
with the water vapor band data to obtain a water vapor profile. 
The 11-Mlcrowcter atwospherlc window data yielded surface 
and/or cloudtop tewperaturas. For a cowpletc description of 
the SIRS experiwent* see Section 5 of **The Nlaibus IV User*s 
Guide** (TRF 8048411* available frow NSSDC. The SIRS experiwent 
perforwed nerwally for several wonths after launch but besan to 
detarlorata In aarly 1971. Problews In the SIRS Instruwent 
calibration af*^cr April 1971* In addition to spacacraft yaw 
probltws* sisniflcantly rtduced the nuwber of useful soundlnss 
obtained. The archival data were produced throush April 8* 
1971. The experiwent operated on a llwlted tlwe basis until 
March 4* 1973* when It was placed operationally off* Both 
NSSDC and SDSD have data. 
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INVESTIGATION NAME- TEMPERATURE-HUNIOITY INFRARED RADIOMETER 
(THIR) 


SPACECRAFT COMMON NAME- NIMBUS 5 
ALTERNATE NAMES- NIM6US-E* FL-72IB 
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NSSDC ll>- 72>097A 

LAUNCH DATE- 12/11/72 HEIGHT- 770. KO 

LAUNCH SITE- VANCENBER6 AFB* UNITED STATES 
LAUI£H VEHICLE- DELTA 

SPONSOOINO COUHTRY/AGENCY 

UNITED STATES NASA-OSSA 


INITIAL ORDIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 107.2 MIN 
PERIAPSIS- 1089. KH ALT 

PERSONNEL 

PM - C.M. MACKENZIE 
PS - A.J. FLEI6 


EPOCH BATE- 12/11/72 
INCLINATION- 99.9 DEG 
APOAPSIS- 1101. KM ALT 


NASA-GSPC 

NASA-GSFC 


BRIEF DESCRIPTION 

Tht NlMbus B rts»«rch-Bnd-tftv*lop**nt sattllltft was 
O ttlsnoO to strot os • stablllzoO* tortA-orlonttO plotforn #or 
tht ttstlnf of Advanctd MtAor io«ical stnsor systtas and 
eollectlnt atttoroloslcal and slcal data on a slobal 
scalt. Tht polar-orbltlna soactcrarc conslsttd of thrtt aajer 
strueturts: U) a hollow, rlna-shaptd stnsor aoMnt* 121 solar 
paddlts* and (SI a control systta housing. Tht solar paddlts 
and control systta houslna wtrt eonntettd to tht stnsor aount 
by a truss structura* flvlna tht sattllltt tht apptaranct of an 
oetan buoy. Nlabus S was ntarly 3.7 a tall* 1.5 a In dlaattor 
at tht bast* and about 3 a wldt with solar paddlts txttndtd. 
Tht torus-shaptd stnsor aount. which foratd tht sattllltt bast* 
houstd tht altctronlcs tqulpatnt and batttry aodults. Tht 
lowtr surfact of tht torus provldtd aountlnp spact for stnsors 
and anttnnas. A box-btaa structura aeunttd within tht ctnttr 
of tht torus provldtd support for tht larttr stnsor 
axptriatnts. Mounttd on tht control systta heuslns* which was 
locattd on top of tht spactcraft* wtrt sun stnsors* horizon 
scanntrs* and a coaaand antanna. An advanctd attltuda-cont'^ol 
systta ptraltttd tht spacecraft orientation to bt controlltc to 
within plus or alnus 1 dts In all three axes (pitch* roll* and 
yaw). Prlaary txperlatnts Included (Da teaperaturt-hualdlty 
Infrared rsdioaettr (THIR) for atasurlns day and nlsht surfact 
and cloudtop teaperaturts* as well as the water vapor content 
of the upper ataosphera* (2) an electrically scannlns alcrowave 
radloatter (ESMR) for aapplna tht alcrowave radiation froa the 
earth's surface and ataosphera. (3) an Infrared teaperatura 
profile radloatter (ITPR) for obtalnlnp vertical profiles of 
teaperature and aolsture* «) a Nlabus E alcrowave spectroaeter 
(NEMS) for deteralnins tropospheric teaperature profiles* 
ataospherlc water vapor abundances, and cloud liquid water 
contents* (5) a selectlvt chopper radloatter (SCR) for 
obstrvlns the slobal teaperature structure of the ataosphere* 
and (S) a surfact coaposltlon aapplns radloatter (S(XR) for 
aeasurlns the differences In the theraal talssion 
characteristics of thr earth's surfact. A acre detailed 
description can bt found In "The Nlabus 5 User's Guide" (TRF 
K758)* available froa NSSDC. 


NIMBUS 5. HOUGHTON 

INVESTTGAHON NAME- SELECTIVE CHOPPER RADIOMETER (SCR) 

NSSDC ID- 72-097A-02 INVESTIGATIVE PROGRAM 

CODE EE/CG-OP. APPLICATIONS 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 


PERSOMCL 

PI - J.T. HOUGHTON 
01 - S.D. SMITH 


OXFORD U 
READING U 


NSSDC ID- 72-097A-05 


PERSONNEL 

PI - N.A. HOVIS 
01 - H. CALLAHAN 

BRIEF DESCRIPTION 

Tht Surfact Coaposltlon Nopplns Radloatter (SCMR) 
aatsurtd (1) terrestrial radiation In the B.5- to 

9.3-Bicraaettr and 10.2- to II .2-alcroaatar Intervals and (2) 
raf lectad solar radiation In the 0.8- to l.l-alcroaattr ranyt. 
Surfaco coaposltlon and sea surfoca teaperutures could be 
obtained froa these atasurtaents. Tht SCMR had an 
Instantaneous field of view (FOV) of O.A arad* equivalent to a 
tround resolution of tSO a at nadir. Tht scan airror rotated 
at 10 rps to provide scan lines BOO-ha wide serose the 
spacecraft trade. For • coaplete description, sec Section 3 In 
"The Nlabus 5 User's Guide" (TRF B1A758). avellable froa NSSDC. 
The Instruaent besan aalfunctlonlns soon after launch. The 
last usable data were transaltted on January A* 1973. A 
aodlfiad Instruaent* heat capacity aepplnp radioaetcr* was 
flown on the Heat Capacity Mapplnp Mission (HCMM) later. 

NIMBUS 5* MCCULLOCH 

INVESTIGATION NAME- TENPERATURE/HUMIDITY INFRARED RADIOMETER 
(THIR) 

NSSDC ID- 72-097A-08 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - A.H. MCCULLOCH NASA-GSFC 

BRIEF DESCRIPTION 

The Nlabus 5 Teaperature-Huaidlty Infrared Radloatter 
(THIR) was deslsRtd to datac/ ealtted theraal radiation in both 
tha 10.5- to 12.5-alcroBetar roslon (IR window) ond the 0.5- to 
7.0-alcroaattr region (water vapor). The window channel 
acesured claudtop teaperatures during both day and night. Tha 
othar channel operated prlaarlly at night to aap the water 
vapor distribution In the upper troposphere and stratosphere. 
Sensor data froa thasa two channals ware prlaarlly used to 
support the ether aore sephlstlceted aeteorologlcal txperlatnts 
on board Nlabus 5. Tha Instruaent consisted of a 12.7-ca 
Cassegreln systta* e scanning airror coMon to both channels, e 
beta splitter, filters* and two teraanlua-laacrscd theralstor 
boloaeters. In controst to TV* no laege wos feracd within the 
radloatter. Incoalng radiant energy was collected by a flat 
scanning airror Inclined at AS dag to the optical axis. The 
airror rotated at A8 rpa end scanned In a plane perpendicular 
to the spacecraft velocity. The energy was focused on a 
dlchroaatlc btaa splitter* which divided the energy spectrally 
and spatially Into the two channels. Both channels of the THIR 
sensor transforaed the received radiation Into electric outputs 
(voltages)* which were recorded on aegnetlc tape for subsequent 
playback to a graund acquisition station. For aora detailed 
Inforaatlon* saa Section 2 In "Tht Nlabus 5 User's Guide" (TRF 
B1A758). The THIR world aontoges were presented In "Tht Nlabus 
5 Data Catalog" (TRF B17A97). Both docuaents ore avelloble 
froa NSSDC. A siallar experiaent was flown on Nlabus A. 4* ond 
7. 

NIMBUS 5* SMITH 


INVESTIGATIVE PROGRAM 
CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
EARTH RESOURCES SURVEY 
METEOROLOGY 


NOAA-NESOIS 
FAIRFIELD U 


BRIEF DESCRIPTION 

The Nlabus 5 Selective Chopper Radleaeter (SCR) was 
dtslgnad to (1) observe the global taaparature structure of tha 
ataosphere up to 50 ka In altitude . (2) aakt supporting 
observations of water vapor distribution* and (3) dataralna tha 
density of ice particles In cirrus clouds. To accoapllsh theso 
objectives, the SCR aeasured ealtted radiation In 14 spectral 
Intervals separated Into the following four groupst (1) four 
(X)2 channels between 13.8 and 1A.8 alcroaaters* (2) four 
channels at 15.0 alcroaaters* (5) an IR window channel at 11.1 
alcroaetera* a water vapor chennel at 18.4 alcroaetera* two 
channtla at A9.5 and 133.? alcroaatera* and (A) four channela 
at 2.08* 2.59* 2.(5* and 3.5 alcroattars. Froa an averaga 
aatelllta altltuda of 1100 ka* the radleaeter viewed a A8-ka 
clrclt on the earth's surface with a ground raaolutlon of about 
25 ka. A alallar oxparlaent uat flown on Niabut A. For a aoro 
datallad doacrlptlon* ate Section 4 In "The Nlabus 5 User's 
Gulda" (TRF B1A758). available froa NSSDC. Both NSSDC and SDSO 
hava data. 

NIMBUS 5* MOVIS 

INVESTIGATION NAME- SURFACE COMPOSITION HAPPING RADIOMETER 
(SCMR) 


INVESTIGATION NANE- INFRARED TEMPERATURE PROFILE RADIOMETER 
CITPR) 


NSSDC ID- 72-Og7A-01 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
HEi’fOROLOOV 


PERSOtMEL 

PI - H.L. SMITH 
01 - 0.0. HARK 


NOAA-NESDIS 

NOAA-NESOIS 


BRIEF DESCRIPTION 

Tht Niabut 5 Infrared Teaperature Profile Radleaeter 
(ITPR) experiaent was daalgned to aeaaure tha three-dlacnalonal 
taaperatura field In the earth's ataosphera with a spatial 
resolution of 32 ka. Tht rsdioaettr aenstd four intervals in 
tha 15-alcroaetar C02 band* on# Interval In the water vapor 
rotational band near 20 alcroattars and two spectral Intervals 
in the ataospherlc window rtglont near 3.7 and 11 alcroaotora. 
The ITPR viewed the earth aucceaalvtly at various anglaa 
distributed ayaMnotrlcally about nadir In a plant noraal to the 
orbital track. Forty-two geogrophicolly indapendant scan spots 
ware taken along a ainglt atrip. At thr aatollltt pragrasttd 
■long Its orbital path* the radloaator absarvtd 10 such 42-apet 
atripa to fora a aatrix of Indopendtnt aeon spots. Each aatrix 
was produced In 222 a with tha whala scanning atqutnce raptated 
ovary 240 a. Tht aatrix data were rtcardtd on astnatlc tape 
for subsaquant playback ta a ground acquisition atotlon. 
Matrix atasurtaanta taken In the C02 and water vapor absorption 
bands ware used to calculate taaparature prefllea end total 
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llMSTiaATlCM DlSCIFLlMEfS) 
HCTEOMLOCV 


INMJS 


t^McecMn comm mame* nihbu» a 

M.TOM4TE NA»- FL-7$B9* NlNWS-F 
•7fZ4 

mm JO- 79-052A 

LMMCH DATE' $4/12/73 MESOHf- S09. M 

LAUNCH SITE' VAMDENKX8 AF»* tNlTEP ^TES 
UUMCH VEHICLE- DELTA 

SFOMSORIM0 ONAfTltV/AOEHCY 

UNITED STATES NASA-OSSA 

INITIAL Omt FAKATCTEItS 

ORSIT TVFE- oeoce me EFCCH date- fS/12/75 

ONflT FCXIOD- 1A7.S NIN INCLINATION- ISA. DCS 

FEXIAFSIS- lAfS. KN ALT AFOAFSIS- llSl. KN ALT 


FP I ONW E L 

FI - DM* STACLIN 
Of - F,T, DANATH 
01 - N.E. OAVr 
01 - F, TIM0DEUS 
01 - N.D. LCNDIK 


MSS INST OF TECH 
NASA JFL 

ENVIMN lOES « TECH INC 

NASA-OISS 

MSA JSC 


MIEF OESCKIFTION 

TNA NIAAAA € mCTAMAVA SFtCtrAANlAr (NEHSI NAA AASSAAAA 
ATlMTlly tA AANAMtrAtA tJM CAtAASIltlAS AM lI«l<AtlAAA Af 
•rtCrAWAAA AAAAATA FaT MAANTSAA trAAAAANArSc tAAAArAtATA 
ATAFIIaA* WAiAr AAAAT AVaMAMAA* cIAA A H aaIA AAtAr CAAiAAtr 
# 1 ^ AArtN AATFAAA tAAAArAtATAA. TAA NCNS CAaIA CAAtlAAAAAly 
SAAliAr AAlttAA NicrAWAVA TAASAtlAA At FrAAAAAAlAA AF 22 * 233 * 
%\* 4 * SS.AS# 34.9 AAA S0«0 OHC. TAa LAtaa cAaaaaIA MAT tA# 
3~m AAyAAA AVAATAtlAA AAAA AArt AAAA ATlAATlly tA AAt»rp|ftA 
tAA AtMSFAArlC tAAAArAtATA ATAFIIAA* NENS ATAaIAAA 
AAAAATAAAAtA AAAA lA CIAAACAAAT CAAAStlAAA tAAt AATMlly 
rtftrlct tAA AAAFaIaaAA AF CAMtAtiAAAl IN #AtA lA AACA 
AltAAtlAAA. TAA tAA MtAT AAAAT CA A AA A Ia AAAT IS flA AATAitttA 
tAA MtAT AAAAT AAA cIAAA IIAAIA AAtAT CAAtAAt AAAT AAAAAA t# 
AA AAtlAAtAA am AIAA tA yltlA AA AAtllAAttO t A Ap A TAtATA AACA 
tA# AATFACA AAlAAlAitV AaA AAAA CAIIATAIAA AA CAAAATIAAA WltA 
(flTACt NAAfATANAAtA. TAA tATAA AXyfAA CAAAAAIA AAATAA A CANAAA 
AlfAAl AAA TAFATAAAA AAtAAAA. i#tA AAtAT AAAAT CAAAAAIA AAA 
tAAlr AWA AifAAl AAA TAFATAACA AAtAAAAA. FTAA AA AAATAAA 
AAtAllttA AAloAt AF no# km* tAA NEW aIAWAA A 1 ##-Ali AlAAAtAT 
ClTClA AA tAA AATtA'A AATFaCA* NEWS AAtA «ATA TACATAcA AA 
MfAtftlC tAAA FAT AAiAAAACAt AlAyAACfc tA A #TAAAA ACAAiAitlAA 
AtAtlAA. Nat# AAtAllAA AAACTlAtlAAA CAA A# FAAAA 1 A SACtlAA 7 
lA **TAa NIaAm 3 Uaat'a OaIAa** CTNF 0 S 47 MI# avaUaAIa Ftaa 
N tSOC* AAA J* J. tATfMttf At Al.« **StTwtAAyAATlC OAAATAAtlAAA 
Ftaa NlAAuf 3*" mtrnrt* 9* 243* #F* UI-14S* 1F7S. Aa 
AA vAACAAAAt A# tAlA lAAtTMAAt* tAA SCAAAiA# MlCTAWAyA 
SFAAtTAAAtAT CSCAMSI# WAA FIaiAI AA NIAAAA A lAtAT* 


NIMMS 3* NILICIT* J$*‘ 


IMCSTIOATION NME- ELCCTNICALLV SCANNINB NSOtONAVE 
NAOIONETER (ESMIJ 


NUOC 10- 72-#97*-0A UnCSTlOATlVC FNOONAN 

CODE EE» AFFLICATIONS 


FERSOIACL 

FH - C*N. PMCXENZIE HMS^^-OSFC 

FS - A.J. FLCIO 9MSA-OSFC 

MIEF DESCNIFTION 

T^A NSAAAA a TAAtATcA-AAA-AtyAlAAAAAt AAtAllltA AATVAA AS 
A StAMllZAA* AATtA-ATSAAtcA ylAtFATA Fsr tSStlAf aASAACAA 
AystAAS Fat AAAAIA# AAA CAllSCtlAf PAtAATAlA#lCAl AAtA OA A 
#1aAa 1 ACAlA, TAa AAlAT-ATAltlAf SAMACTAFt CAASlSttA aF tATAt 
AAIAT AtrUCtNTAAX <1) A AAIIAW tATAA-SAAFAA AAASAT AAOAt» <21 
AAlAT AAAAIAS* AAA <SI a CAAtTAl AAASSAA HAlt CAAAACtAi tA tAA 
AAASAT AAAAt AV A triF*A tTHAA AtTACtATA. CAAFIAUTAA SAMwAAt 

IIAa aa acaaa AsAy# NImaas $ was Assrly S.7 m t9ll* 1*3 m 1a 

AlAAAtAT At tAl AASA» AAA AASVt S N Wl«lA WltA SAIAT AAAAIAS 
AAtAA#A#» TAa SAASAT MAVAt tAAt FaTAAA tAt AAtAllltA AASA 
AAAAA# tAA AlACtTAAlCA AAttlAMAt MO VAttATy AAAa 1AS«. TAA 
IAWAT AATFACA AF tAA tATVA ATSylAA# AAAAtlAf SAACA FAT AAAAATS 
AAA AAtAAAAA* A AAX-AAAA StTACtVTA MSAttA WltAlA tAt CAAtAT 
AF tAA tATUS AAAAATtAA tPlA lATfAT AAASAT ASAATlMAAtS* NSAAtAA 
AA tAt CAAtTAl AAASIAA AAlt# WAlCA WAS lACAtA# AA tAA AF tAS 
SPSCACTSFt# WATS AAA SAAAATA# AATIZAA SCAAASTAr AAA A CAMMAA 
AAtAAAA* TAA fpACACTAFt AplA AXIA WAA AAlAtA# At tAt CATtA* 
Aa AAVAMAA AttltASA-CAAtTAl AWAttW ASTWlttAA tAt AAtCtCTAFt'A 
AfltAtttltA tt At CtAtTWlltA tt wltAlS AlWS #T WlAAS S AtA It 
All tATAA AXAt fpltCA.^ TAllr AAA yAWl* TAA aIaA AXAtTlMTAtS 
stlACttA Fat NlwAws A wtrt <11 tArtA TAAlAtlAA AuAftt <ERN)# 
<21 tltctTlcAlly scAimlA# wlcrtwAtt TAAltwAttT iESMNlf <S1 
AlfA-rtAAlAtlAA IaFTATAA TAAlAtlAA StllflAtT CHlRSl* <A1 llwA 
TAAlAIKt lASATSlAII TAAltWtttT lUllRl* (51 ATtASATt WAAulAttA 
TAAlASttAT (FMNlv <A1 SCAIWlA# WiCTAWAAt AAtCtTANtttT <SCAHS1# 
<71 tAWAATAtuTt-AuAlAlty IaFtataA TAAlOWtttT ITHINI* <#1 
tTACklA# AAA AAtA TAlAy tXAtTlWAAt <T«QN£1» AAA (91 tTAplCAl 
wIaA AAATfy cAAStrslAA arA taFataaca lAttl tXAtTlWtnt (TMENLEl* 
This CAWAltWAAt aF AAstflCtA AtnStTA WAA CAAAAIA AF <11 AAAFlAf 
tTAAASAAATlC tAWAtTAtATt# WAtAT AAAAT AVURAASCA* ARA cIAAA 
WAtAT CARtARtS (21 ATAVlAiR# VATtlCAl ATAFIIAA AF ttWAATAtATA* 
AZAfW* ARA WAtAT VAAAT| (SI tTARSlilttlRA TAAl-tlWA AttA tA A 
AAAAt AtlARATy AAACACTAft (ATS All ARA «1 yttlAlRf AAtA AR tht 
AATtN'A TAAlAtlAR AVAftt* A ACTA AttAlltA AtACTlAtlAR CAR VC 
FaarA IR *TIia NIrAaa a Uaat'a OvIAa* (TRF 12S2Allf AyAllAVlt 
Ftaw nssdc. 

NINNUS A. OIUE 


INVeSTIOATlON 01SC1FUNE<S1 
NETEONOLOOV 
OCEANOMAFMF 


FI - T.T* NfLMClT* JN. NASA-OSFC 

01 - F« OLCERSEN MSA-Ot F C 

MIEF DEtOISFTlON 

TNa FTlMAry AVlActlyAA aF tNA MaNwa 3 ElACtrlCAlly 
SCARRlRf mCTAWAVA NAAlAAAtAT (ESMRl WATA (lit# AATIOA tAA 
llAAlA WAtAT CARtARt AF CIAWAA FTAN #TS#lltRAAA tAWAATAtUTAA 
AVAT ACAARA* (21 tA AAaATAA OIFFATARCAA #AtWAAR AAA ICA AR# tAt 
AAAA SAA AAAT tA# FAIaT CARA* AR# (SI tA tAAt tAt FtAAlAllltV 
AF IrFATTIR# AATFACA CANFAAltlAR AR# AAll WAlAtUTA. TA 
ACAANAIIaA tAAAA AAlACtlSAi# tAA ESNR WAA CAAAAIA AF CARtlRAAAA 
# 1 aAa 1 WAAFlRf aF tAA l«M-cil ( 19 . S# 0 Hkl MATAWAva taAIaUAR 
AfilttA# Ay tAA AATtA/AtWAAFNATA AVAtAW# AA# CAWl# FWACtlSA AAAA 
lA tAA ATAAAACA #F ClAW# AAA#ltlAAA tAAt AlACA CAAVAAtlAAAl 
AAtAllltA IaFtata# aaaaata. Aa NS.S- Ay 05 . 5 -Cli r##lA«MtAr 
AAtAAAA AVitAN* #A 9 lAyA# AFtAT lAWACAr ACAAAA# tAA AATtA 
AACCAAAlSAly At AATlAAA AAflAA lA A a 1 #AA AtTA#A#lC«lAT tA tA# 
AFACACTAFt ATAltAl tTACA# ATA#AClAf A ATlfNtAAAA-tANAATAtWTA 
•AA #F tAA AWTFACA aF tAA AATtA AA# It# AtNAAAMT#. TAt 
AAAAAlAf ATAAAAA WAS CAAtTAllS# AV A CANAAtAT AA #AAT#« AA# tt 
AAAAlAt## #F 7# AWaWAtTlCAlly #lAtrlA«t## lA#AA«A#«At SCAR 
AAAtt AMtAA#lAf 3$ #A# t# AlthAT Al#A AF AA#lr. AA#a 1 AT 

AAAATAtlAA AF tAA ACAA AAAtA AllAWA# FAT AA N.M AVATIAA 
AAtWAAA AlAW AAAltlAAA. FTAN A NtAA ATAltAl Atlfllt AF 11 ## luA# 
tAA rA#lA«AtAr AA# AA AAAWTACy AF AAAWt AlWA AT WlAWA 1 #Af C 
WltA A AAStlAl TAAAlWtlAA AF AAtWt 25 IW At AA# 1 t. TA# ESNN 
#AtA WATA AtATA# AA MRAAtlC tAA# FAT tT#AAWl#AiAA t# 9 TAWA# 
#CfVi#ltlAA S«AtlAAf* Fat NAT# ##tiil## lAFATWAtlAA# ft# 
SfAtlAA 4 lA no# NlflOAA i UA#T«A Ovl#A« (TNF fUTMl* 
i#l#et## eSNR loAfi# N#r# AT#AAAtt# Sa *TAa NSMas 9 OtU 
CAtil##.** 9 #tA ## A WA # AtA AT# ASAHaAI# Ft#W N 9 S 0 C. 


INVCSTlOATlON NAM- tlM# NAOIANCE INVERSION RAOIOHETER 
(LRXRl 


NUOC 10- 79-#92A-#4 

INVESTIOATIVE FROQRAH 
CODE CE# AFFLICATIONS 

INVCSTlOATlON DISCIFLINCCSI 
NTTBOROLOOV 

OFFER ATMOSFtClIC RESEARCH 

FERIONND. 

FI - J*C* 

OILLE 

MTL CTR FOR ATNOS RES 

01 - F.l. 

HOUSE 

DRCXEL INST OF TECH 

01 - R.A. 

CRAIO 

FLORIDA STATE U 

01 - J.R. 

THOMS 

HONCVNELL# INC 


MIEF DESCRIFTION 

TA# NIwAaa # UaA R##1#rca IavataIaa RA#SAiWtAT (LRIRl 
ATAVl#A# C#llATAt«# r##iAACA VATAWA Altltlf## ATAFSIAA Ay 
lAtATCAFtlA# TA#lAtlAA ANARAtlA# FTAW AA AtWAAAAATlC AStA iRllcA 
Sa tARSAAtlAl tA A AATtlCAlAT AAACARtTlC A#l#At. TAA LRIR 
AAAAt# TA#lAtlAA lA FANT AAACtTAl lAtATVAltS (11 tAt 1#.#- tA 
19*9-«lATAWAtAT C02 Aar#» (21 tAc 14.2- t« 17.S-«iScrAiiAtAr 002 
AAA## ISl tAA 6 . 9 - tA It.l-NlCTAWAtAT AXAM AtA#r AA# (41 tAt 
2#- tA 29-«lCTAliAtAr WAtAT yAAAT TAtAtlAAAl AAA#. HAAAWrf«AAtA 
ttkAA IR tAt tWA C02 CAARAAIA AR# tAt WAtAT VAAAT CAAAAAI WATA 
WAA# tA AAlCWlAtA fltAtl tfHAATAtUTA AA# WAtAT VAAAT ATAFIIAA 
lA tAA AtTAtAAAAtTA AA# lAWAT MAASANtTA. lA A##ltlAA» VAlWAA 
•F tA# #«#AtTOAAle WlA# VA tA 1 A# (AAATANlltAtAly 4# AN) WATA 
#ATlVA# AAAlytlCAlly FTAW tA# #A#WCA# tAWAATAtWTA ATAFIIAA* 
TAa 'TAAlANittT lAClV#A# AA APtlCAl AyttAW^ A AAAAAlAf wSTTAT* 
AAAAAATA# aa# AAAAClit## AltCtTAAlCA #A# tWAlAyA# AA 
ANAAAlA^tAAAt CAAIAT tVStCA F#T thTAA AF tAt FA4W #fftAAtAT 
AAAAAAIA* NhllA tAA #A#WAA# tAWA#FAtWTA ATSFllAA Af# AA TM 
AACUTAAV AF S #A 9 At AtlfAtf AAAVA 19 lw» tAt VtlWAA FAT ASARA 
WATA AACWTAfA tt WltAlA 2#A At 1 0 $* NttAT VAAAT VAlWAA At tAt 
AARA AAlfAt WATA WltAlA 9#S> FAT A NATA #AtAllA# #AAATlAtiAA# 
AAA SAAUAA 7 lA *^TAA NillfWA 4 UtAT*A OWl#A* (TRF 121241 1» 
AVAIIaAIA FtA« NSSDC. TA# lAAtTWRAAt FWACtlAAA# AUCAfSFwlly 
•Atu jRAWtry 7» 1974# wAaa tAt AAttcttr ttNAATAtWTA Aa#aa tt 
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ffUBUS HOUGHTON 

IMCSriMTlON NMC- mCSSUK MOMLATOt MOIONETEK trmi 


HSSDC 7S-U52A-M IIWESTIGATIVE PfttXKMI 

COK BE/a>-Ct, ATfLICATlQNS 

INVESTI6AT10N D1SCIK.INECS) 
METEOnOLOGY 

irroi ATMosncHE kseakh 


f OWO lW C L 
PI - J*T. 
01 - C.D. 
01 - E.J. 
01 - U.D. 
01 - P- 


HOUGHTQN 

HllXlAHSON 

PE5KETT 

curri^ 


OMRMtD U 
OXRMD U 
OMFOND U 
OMFORO li 
lurato U 


BRIEF OCSCRIPTION 

Til* NlaAvs A ^csnirc IMvlatM* RaAlaarter (PIBO 

txycrlMrat t—k r*Al«wtrlc BeaswcMMts In tiM 15-«lcrMeter 
OOZ at altltnAas BctMraa A5 70 ka m a alaOal seal*. 

By apyraprlatr natkcaatlcal ratrltaal aetliaOa* tOa tti*aaratare 
atractorea af tkr aaycr atratoaaOcra aai laarr aaaaapik'ra ware 
OaOw c aO. TBa prassara-tMOalatiaa taclialaaa paralttaO the 
axtaaaSan af aalactlvir ckaaalaa tacMlaaas ta Aloter altitwOaa 
Mtiara tOa araaaara-OraaOaaad aalaalaa Itaaa la the 
l^^craawtar COS baa4 Oacaaa aa aarraw tAat caaaaatlanal 
apactrawatara mm4 Intarfarawatara kad Inaafflclaat apactral 
rasaXatiaa. la addltlaa ta prassura acaaalap Cla dlacrata 
atapal* tka rsdlawatar alaa awplayad Dapplar acaaalas alaas tka 
dlractlaa af tllpkt. Tka PM caaprlaad twa alallar radlaaatar 
ckaaaala* aack caaalatlas af a aXaaa acaaalas alrrar* rafaraaca 
kXacfckady* praaaara aadalatar call* aad datactar aaaaMly. Tka 
Plaaa alrrar waa paid caatad aad waantad at AS dap aa m 90-das 
stapplrs watar aa tkat the tlald at view af tka ckaaaal caald 
ka directed ta apace ar ta tka lataraal rafaraaca kXackkady far 
lafllskt raasa aad zara callkratlaa. Tka aatar waa waa a tad an 
a pair af flaxlkla pivots aa tkat tka wlrrar cauld ka ratatad 
tkraask plus ar wimis 7-1/2 dap fraw Its rest pasltlan ta ylva 
tka raoalrad Dapplar scan. Halar cowpaaaats la tka 
prassara wadulatar call ware a wovable piston* a dlapkrasw* and 
a waynatlc drive coll. Tka detector assankly consisted of a 
field Ians* a candanslnp llykt pipe* and a pyraalactrlc flake 
kalowatar. Each radlaoatar kad a field af view that was 20 dap 
wkala-aapla across the spacecraft’s line of flipht and 40 dap 
wkala-anpla parallel ta tkc line af flipht. Tka derived 
taaparatara valves ware within 2 dap K at AS ka and akaat 0.2 
dap K near 50 ka with a vertical resolution af 10 ka. Far a 
aara detailed description* sea Section 8 In **Tha Hiatus A 
User’s Guide” (TRF *212An. available fraa NSSOC. The 
Instruaent parforaad satisfactorily. 

NIMUS A* JULIAN 


IMESTICATION NAME- TROPICAL MIND ENERGY CONVERSION AND 
REFERENCE LEVEL (TMERLEl 


NSSDC ID- 75-052A-OI INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLIHECSI 
METEnROLOGV 

PERSONNEL 


PI 

- 

p. 

JULIAN 

MTL CTR FOR ATMOS RES 

01 

- 

M.N. 

KELLOGG 

NATL CTR FOR ATNOS RES 

01 

- 

V.E. 

SUOMI 

U OF MXSCONSXN 

01 

- 

C.R. 

LAUGHLIN 

NASA-GSFC 

01 

- 

R.L. 

TALLEY 

SI6HA DATA SERV CORP 

01 

- 

H.R. 

BANDEEN 

MSA-GSFC 

ox 

- 

C.E. 

COTE 

NASA-GSFC 


MIEF DESCRIPTION 

The seals of tka Nlakus A Tropical Mnd Enarpy Conversion 
And Reference Laval Exparlaant CTMERLE) ware closely associated 
with the ablactlvas af the Global Ataaspharlc Research Propraa 
CGARP) and Included Cl) aaasurlnp upper ataaspharlc winds In 
the tropics. (2) studylnp the ralatlva air aatlan alonp 
Isakarlc aur facts to dataralna tho rata af canvarslan af 
ataaspharlc patantlal anerpy Into kinetic enarpy. and IS) 
pravldlnp direct aeasuraaents af various aetaoroloplcal 
paraaetars that served as rafarenca paints In ndjustlnp 
Indirect taaparatura saundlnps node fraa satallltas. The 
axpariaant consisted af twa basic caapenantst Cl) apprax5aattly 
SOO canstant-lavel aataaralaplcal kallaans ta yield 
aeasuraaents of winds* taaparatura* and pressure In the tropics 
and at sautharn haalpphara aldlatltudas at ISO ak Ctkaut 
lI*A-ka altitude). and C2) the Nlakus A r;:*4Ta access 

aeasuraaents systaa CRAMS) ta provide data coUtx^tlan and 
lacntlan dot oral nations fraa the kallaans. Tka S.S-a-dlnaatar 
palyastar-aylnr kallaans ware aouippad with a 
transaittar-asclllatar* talar power supply, 

dlfltizar /aadalatar* and aansars. Tka sensart canal a tad af a 
radio altlaetar kavlnp an accuracy uf kettar than plus ar alnus 
20 a. a head tkaralstar aanltarlnp tka aaklant air taaparatura 
ta an sccuracy af O.S dap C. and a prassura sansar aaasurlnp 
tka ISO-ab flipht altitude ta an accuracy af O.S ak. A 
aofnatlc cutdawn device was used ta allalnata any accidental 
avcrfllykts Into raolans af the Nartkarn Haalspkara nartk af 20 
dap N latitude. The RANS aeraly detected each kallaon slpnal 
C401.2 NHc) and extracted tka carrier freuuoncy. kallaan 
Identiflcatlak. and tensor data. Tkla Infaraatlan. alanp with 


tins rafarencaa. was stared In dlpltal far* far suksaouant 
relay ta a ornaad acaalsitlnn statlan. Tha knllaan’s pasltlaa 
and velaclty warn derived fraa tha relative aatlen ketaeea the 
plstfara aad the satellite by aaasurlnp Dapplar shifts In the 
csrrler slpnnl received fraa tka kallaan. TNBRJE was capable 
nf m lacntlan accuracy af 5 ka aad a platfara velocity accuracy 
af I a/s. Far aara datallad Infaraatlan. sea Section 9 In ”Tkc 
Nlakus A User’s Guide* CTRF f2S2An. Far Infarautlua 
canctrnlno TNERUE data, contact Or. Foul R. Julian. NCAR. F.O. 
Bax soot. Boulder. Calarada B030S. Xa addition ta tkc TMRLE 
kallaan axpariaant. anay ether experlaents ased RAMS. These 
cxperlaents ased nceaa kaays ta aaasura aceanapr ankle aad 
ataaspharlc paraaetars. Infaraatlan nkawt experlaenta can be 
obtained frea principal Invastlpatars listed as Nlakus RAMS 
Experlaents in the User's Galde and *Tke Nlakus A Data Catalao* 
CTRF B2A7S1). bath available fraa NSSOC. 

NINBU5 A. KVLE 

INVESTIGATION MME- EARTH RADIATION BIBGET CERBl 

NSSOC ID- 75-052k-0S UP^TIGATIVE PROGRAM 

CODE EE. Jm.lCAT10NS 

INVESTIGATION DISCIPLIICCS) 
METEOROLOGY 
ATMOSPtERIC PHYSICS 

PERSONNEL 


PI 


H.L. 

KYLE 

NASA-GSFC 


PI 

- 

H. 

JAC0U0HIT7 

NOAA-NESOIS 


01 

— 

A.J. 

DRUIOKiNPC DECEASED) 

EPPLEY LAB. 

INC 

01 

— 

I. 

RUFF 

NDAA-ICSOXS 


01 

— 

J.R. 

HICKEY 

EPPLEY LAB. 

INC 

01 

— 

M.J. 

SCHOLES 

EPPLEY LAB. 

INC 

01 

- 

L.L. 

STONE 

MOAA MESDIS 



BRIEF DESCRIPTION 

The Nlakus A Earth Radiation Budpet CERB) cxperlaent 
aaasured reflected and ealtted terrestrial radiation fluxes In 
canjunctlan with solar radiation. Tkc results were used Cl) te 
dcteralne the earth radiation budpet. 12) ta deteralne the 
snpular dlstrlkutlan af terrestrial radiation far various 
acteeralaplcal and peapraphlc raplaes. and C5) ta correlate 
aeasuraaents aadc usinp Identical but Independent channels 
calibrated ta the saae standard. Incaailnp solar radiation froa 
0.2 to 50 aicroaeters was naraally aanitored In ID spectral 
Intervals as tha satalllta orbited aver the Antarctic, lust 
before it started Its nerthward trip an the dayllpht side af 
the earth. Terrestrial radiation aeasuraaents were taken 
continuously In the 0.2- ta 4-aicraaetcr. 0.7- ta S-alcreaeter* 
and 4- ta 50-alcraaeter Intervals. Tka aeasuraaents were taken 
In twa ways. Four channels, usinp fixed wlde-anple optics 
C151.5-dep field af view), aeasured the total autpalnp 
radiation Intcpratad aver the entire disk af tha earth. The 
second set of aeasuraaents wss obtained froa alpht 
hlph-resalutlon narrow-anple scannlnp channels that aeasured 
the terrestrial radiation aaanatlnp froa a relatively saall 
area over a ranpe af zenith and azlauth anples. The 
aultlchannel radiaaeter eaplayed a hl-axlal scannlnp aechanlsa 
which enabled aeasureaents to be obtained fraa the forward 
horizon to the aft horizon in a A4- Interval. Each axis sf 
the scannlnp aechanisa contained faui shortwave channels 10.2 
ta 4.0 aicroaeters) and four lonpwave channels (4.0 to SO 
aicroaeters) with a 0.25- by 5.14-dep field af view. The 
channels were oriented In a dlractlonal fan ta cover 20 dep to 
each side of the erbltal plane. The A4-s seen period allowed 
an area ta ka aeasured froa up to 17 different anples as the 
spacecraft passed overhead. For a aore detailed description* 
see Section A In *nrhe Nlakus A User’s Guide* (TRF 8232A1). 
available froa MSSOC. A slallar instruaent was flown an Nlabus 
7 later. The solar and wlde-anple channels operated 
successfully and provided pood duality data. The scannlnp 
channels developed aechanlcal scan probleas in Aupust 1975 and 
operated only In the nadir pasltlan after March 197A. Data 
pracesslnp had bean delayed due ta lack af fundlnp. 

NIWUS A. MCCULLOCH 

INVESTIGATION NAME- TEMERATURE/HUHIDITV INFRARED DIOMETER 
(THIR) 

NSSOC ID- 75-052A-12 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION OISCIPLINE(S) 
METCOROLOGY 

PERSOMCL 

PI - A.N. HCCUXOCH NASA-GSFC 

BRIEF DESCRIPTION 

Tha Nlabus A Teaparatura-Hualdlty Infrared Radiaaeter 
CTHIR) detected ealtted thcraal radiation In bath the 10.5- ta 
12.5-alcraaattr replan UR window) and the A.5- ta 
7.0-alcraaeter replan Cwatar vapor 1. Tha window channel 
provided an laape af cloud caver and taaperaturei af tha cloud 
tops. land, and ocean surfaces. Tkc other channel aapped the 
water vapor dlstrlbuttan In the upper trepasphere and tha 
strataspkart. The preuk^ rasalutlan at nadir was 8.2 ka far 
the window channel and 22.5 ka far tka water vapor channel. 
Bath channels pravldad day and nlpht plakal cavarapa. Sensory 
data fraa those twa channels were used prlasrlly ts suppsrt 
other ~-jore aaphlsticated aetearaleplcel experlaents snhserd 
Nlabus A. The Instruaent consisted af a )2.7-ca Cassepraln 
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«ystM «nd tcannlni Mlrrtr fm*n to both chonnolit • boM 
oplittorr flltors* and two Mrnsnlu»’liMorttd tbtrwister 
boloBOtors. In controot to TV« no Iwos# was feratd within tht 
radloBfttr. Xncoalnt radiant antrsy was collocttd by a flat 
scannlnf alrror Inellnad at 4S da# to tha optical axis. Tht 
■Irror rototod throufh 500 dt» at 4e rpn and scanned In a plana 
noraal to tho spacaersft voloclty. Tha anarpy was than focusad 
on a dlchroaatlc baan spllttor which divided tha anarpy 
spactrally and spatially Into tha two channala. Beth channels 
of the THIR sensor transforaed the received radiation Into 
alactrlc outputs (voltapasK which ware recorded on wopnatlc 
tape for subsequent playback to a pround acquisition station. 
For aore detailed Inforaatlonf see Section 2 In **The Nlabus 0 
User's Guide” (TRF B2S201). Dally world aontapes of the THIR 
were presented In **The Nlabus 0 Data Catalop** (TRF 20751). 
Both docuaents are available froa NSSOC. A slallar Instruaent 
was flown on Nlabus 4. 5 and 7. 

NIMBUS 0» SMITH 


INVESTIGATION NAME- HIGH RESOLUTION INFRARED RADIATION 
SOUNDER (HIRS) 


NSSDC ID- 7S-052A-02 INVESTIGATIVE PROGRAM 

CODE EE» APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 


PERSONNEL 

PI - M.L. SMITH 
01 - A.M. MCCULLOCH 
01 - H. JACOBOHITZ 

01 - I. RUFF 


NOAA-NESDIS 

NASA-GSFC 

NOAA-NESDIS 

NOAA-NESDIS 


BRIEF DESCRIPTION 

The Nlabus 0 Hlph Resolution Infrared Radiation Sounder 
(KIRS) supported the GARP data test set by provldlnp vertical 
tcaperature profiles twice dally on a plobol basis, extendinp 
up to opproxlaately 40 ka. and Inforaatlon on the water vapor 
distribution In the troposphere. The HIRS aeasured radiances 
prlaarily In five spectral rcplonsx (I) seven channels near the 
15-aicroaetcr C02 absorption band. (2) two channels (11.1 and 

3.7 alcroacters) In the IR window. (5) two channels (8.2 and 

4.7 aicroacters) In the water vapor absorption band. (4) five 

channels in the 4.3-aicroMcter band, and (5) one channel In the 
visible 0.69-alcromctcr replon. The sounder consisted of a 
Cesscpraln telescope. scsnnlnp alrror. dlchronetlc beea 
splitter, filter wheel* chopper, and associated electronics. 
The HIRS scanned the earth's surface in a plant nornal to the 
spacecraft's orbital path with a waxlwun scan ansle of 50 des 
to either side of nadir to provide data with a spatial 
resolution of 25 ka. For e wore detailed description* see 

Section 5 in "The Nlabus 4 User's Guide** (TRF B23241). 
available froa NSSX. The Instruaent was turned off as ■ 

precautionary aove on Hay 27* 1976. when the filter chopper 
aotor felled. Selected HIRS iaases were presented In "The 
Nlabus 6 Date Catelos** (TRF 626731). available froa NSSDC. 

NIMBUS 6. STAELIN 


INVESTIGATION NAME- SCANNING MICROWAVE SPECTROMETER (SCAMS) 


NSSDC ID- 75-052A-I0 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 


NIMBUS 6. HILHEIT. JR. 

INVESTIGATION NAME- ELECTRICALLY SCAWINO HICROMAVE 
RADIOMETER (ESMR) 


NSSDC ID- 75-052A-05 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
CCEANOGRAPHY 


PERSONNEL 

PI - T.T. NILHEIT. JR. 
01 - A.T. EDGERTON 


NASA-GSFC 

AEROJET ELECTROSYSTEHS 


BRIEF DESCRIPTION 

The Nlabus 6 Electrically Scannln$ Hlcrowava Radloaettr 
(ESMR) Measured the earth's alcrowsve calsslon to provide the 
liquid water content of clouds# the distribution and variation 
of ioo lea cover, ond aross choroctorlstlcs of land surfaces 
(voaetatlon. soil aoloture. and snow cover). Tht two-channel 
seennlns redloaeter operated In e 250-MHx band centered at 57 
GK£. One channel wot used to aaasura tha vortical polarization 
and tha other aeasured the horizontal polarization. The 
antenna beaa array, a 90- by 20- by 12-ca box-llke structure, 
was Bountad an tap of the spacecraft sensory rlns and was 
pointed In the dlrectloh of the tpeeecraft's forward aotion and 
tilted down 45 des froa the satellite antenna axis. Tha 
antenna beaa scanned the earth in 71 discrete steps for various 
ansles extendlns up to 55 des on either side of the orbital 
plane. The deduced farlshtness teaperatures wart expected to be 
accurate to within 5-5 deg K. Spatial rasolutlon was 20 ka in 
tht cross-track direction and 45 ka In the direction parallel 
to the subpoint track. For a aora detailed description* see 
Section 5 of "The Nlabus 6 User's Guide” (TRF B25261). 
available froa NSSOC. The ESMR perforaence was satisfactory 
until Saptaaber 15* 1976. when the horizontal channel output 
was zero dut to a failure of tha Ferrlta-Dlcke switch. 
Selected ESMR laages were presented In ”The Nlabus 6 Data 
Catelog” (TRF B26751). also available froa NSSDC. 


NIMBUS 7< 


SPACECRAFT COMMON NAME- NIMBUS 7 
ALTERNATE NAMES- 11080. NIMBUS-G 

NSSDC ID- 78-098A 

LAUNCH DATE- 10/24/78 HEIGHT- 852. KG 

LAUNCH SITE- VANDENBERG AFB* UNITED STATES 
LAUNCH VEHICLE- DELTA 


SPONSORING COUNTRY/ACENCY 

UNITED STATES NASA-OSSA 


INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 104.0 MIN 
PERI APSIS- 958. KM ALT 

PERSONNEL 

PM - C.M. MACKENZIE 
PS - A.J. FLEIG 


EPOCH DATE- 10/25/78 
INCLINATION- 99.5 DEG 
APOAPSIS- 953. KM ALT 


N^.SA-GSFC 

NASA-GSFC 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 


PERSONNEL 


PI - D.H. 

STAELIN 

01 - F.T. 

BARATH 

01 - A.H. 

BARRETT 

01 - H.B. 

LENOIR 

01 - H. 

PHILLIPS 


MASS INST OF TECH 
NASA-JPL 

MASS INST OF TECH 
NASA-JSC 

NASS INST OF TECH 


BRIEF DESCRIPTION 

The Nlabus 6 Scanning Microwave Spectroaeter (SCAMS) wes 
designed to aap tropospheric teaperature profiles* water vapor 
abundance* and cloud water content to be used for weather 
prediction even In the presence of clouds* which block 
conventional satellite Infrared sensors. The Ihstruaent was an 
advanceaent of the Nlabus E alcrowsve spectroaeter (NEHS) on 
Nlabus 5. Tha SCANS continuously aonltorcd emitted alcrowave 
radiation at frequencies of 22.255* 51.65* 52.85. 55.85 and 
55.45 GHz. The three channels near the 5.0-aa oxygen 
absorption band wera used prlaarily to deduce ataosphcrlc 
teaperature profiles. The two channels near 10 aa permitted 
water vapor and cloud water content over calm oceans to he 
estlaeted separately. The Instrument* s Dlcke-superheterodyne 
type* scanned plus or minus 45 deg normal to the orbital plane 
with a 10-deg field of view. The three oxygen channels shared 
common signal and refertnee entannaa. Both water vapor 
channels had their own signals and reference antennas. The 
absolute ras accuracy of the oxygen channels was better than 2 
deg K and that of the water vapor channels better than 1 deg K. 
The dynamic range for all channels was 0-400 deg K* The ground 
resolution was approxlaitely 145 ka near nadir and 550 ka at 
tha scan Halt. For a aort detailed description* see Section 4 
In "The Nimbus 6 User's Guide” (TRF B2S261)* evelleble froa 
NSSOC. The Instrument cessed functioning on Hay 51* 1976. due 
to learning of tha scan aachanisa. Selected SCAMS Images were 
presented In "The Nlabus 6 Data Catalog** (TRF B2673D* also 
available froa NSSDC. 


BRIEF DESCRIPTION 

The Nlabus 7 research-and-development satellite served as 
e Stahl lized. earth-oriented platform for the testing of 
advanced systems for sensing and collecting data in the 
pollution, oceanographic pnd meteorological disciplines. The 
polar-orbiting spacecraft consisted of three aalor atructurast 
(1) a hollow torus-shaped sensor mount* (2) solar paddles* end 
(5) ■ control housing unit that was connected to the sensor 
mount by a tripod truss structure. Configured somewhat like an 
ocean buoy. Nimbus 7 was nearly 5.04 a tall* 1.52 a In diameter 
at tha bast* and about 5.96 a wide with solar paddles extended. 
The sensor mount that formed the satellite bast housed the 
electronics equipment and battery modules. The lowec surface 
of the torus provided mounting space for sensors and antennas. 
A box-btaa structure mounted within the center of the torus 
provided support for the larger sensor experiments. Mounted on 
the control housing unit* which was located on top of the 
spacecraft, were sun sensors, horizon scanners, and a command 
antenna. The spacecraft spin axis was pointed at the earth. 
An advanced attitude-control system permitted the spacecraft's 
orlantation to be controlled to within plus or minus 1 deg In 
all three axes (pitch, roll* and yew). Eight experiments were 
selected: (1) limb Infrared aonitorlng of the stratosphere 
(LlHS). (2) stratospheric and aesopherlc sounder (SAMS). (5) 
coastal-zone color scanner (CZCS)* (4) stratospheric eeroaol 
aessureaent II (SAM II). (5) earth radiation budget (ERB). (6) 
scanning multichannel alcrowave radiometer (SMMR). (7) solar 
backscatter UV and total ozone mapping spectrometer 
(SBUV/TOHS). and (8) teapereture-huaidlty Infrared radiometer 
(THIR). These sensors were capable of observing several 
parameters at and below the mesospheric levels. More detellt 
can be found in "The Nlabus 7 Users* Guide” (TRF 850045). 
available from NSSDC. 
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NIHBUS 7. OtOERSEN 

INVESTIGATION NAME- SCANNING MULT I SPECTRAL HICRONAVE 
RADIOMETER (SMHR) 

NSSDC IV 78-098A-08 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP. APPLICATIONS 


INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
OCEANOGRAPHY 


PERSONNEL 
TL - P. 

GLOERSEN 

NASA-6SFC 

TM 

- 

R.O. 

RAMSEIR 

SURVEILLANCE SAT PROJ 

TM 

- 

O.H. 

STAELIN 

MASS INST OF TECH 

TM 

.. 

H.J. 

CAMPBELL 

US GEOLOGICAL SURVEY 

TM 

> 

D.B. 

ROSS 

NOAA-ERL 

TM 

- 

P. 

GUDHANSEN 

TECH U OF DENMARK 

TM 

> 

F.T. 

BARATH 

NASA-JPL 

TM 


T.T. 

HILHEIT. JR. 

NASA-6SFC 

TM 

- 

J.C. 

ALISHOUSE 

NOAA-NESDIS 

TM 

- 

D.J. 

CAVALIER I 

NASA-GSFC 

TM 

- 

A. 

CHANG 

NASA-GSFC 

TM 


O.M. 

JOHANNESSEN 

US NAVAL POST GRAD SCH 

TM 

- 

K. 

KATSAROS 

U OF HASHINGTON 

TM 

- 

K. 

KUNZI 

U OF BERNE 

TM 

— 

E. 

LANGHAM 

RADARSAT PROJ OFFICE 

TM 

- 

E.P.L 

.HINDSOR 

BRITISH AIR CORP* LTD 

BRIEF 

DESCRIPTION 



Tht primary purpose of the Scannlns Multichannel 
Microwave Radiometer (^.MMR) was to obtain sea surface 
temperature and ncar-surfact winds under all-weather conditions 
for developlnf and testing global ocean circulation models and 
other aspects of ocean dynamics* Hinds* water vapor* 
liquid-water content, mean cloud droplet size, rainfall rate 
and sea ice parameters were also deternlned. Microwave 
brightness temperatures were o.^served with a lO-channel 
Cfive-frequency dual polarized) scanning radiometer operating 
at frequencies of S7. 21. 18. 10.69* and 6.6 GHz. Six 

Oicke-type radiometers were utilized. Those operating at the 
four longest wavelengths measured alternate polarizations 
during successive scans of the antenna; the others operated 
continuously for each polarization. The antenna was a 
parabolic reflector offset from the nadir by 62 deg. Motion of 
the antenna reflector provided observations from within a 
conical volume along the ground track of the spacecraft. The 
same instrument was flown on SEASAT 1. For a complete 
description, see Section 8 In **The Nimbus 7 Users* Guide** (TRF 
B50065)* available from NSSDC. 

NIMBUS 7. HEATH 

INVESTIGATION NAME- SOLAR BACKSCATTER ULTRAVIOLET/TOTAL 

OZONE MAPPING SPECTROMETER (SBUV/TOMS) 

NSSDC IP- 78-098A-09 INVESTIGATIVE PROGRAM 

CODE EE/CG-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

UPPER ATMOSPHERE RESEARCH 


PERSONNEL 
TL - D.F. 

HEATH 

NASA-GSFC 

TM 

- 

C.L. 

MATEER 

ENVirONHENT CANADA 

TM 

— 

A.D. 

BELMONT 

CONTROL DATA CORP 

TM 

- 

A.J. 

MILLER 

NOAA-NHC 

TM 

- 

A.E.S 

.GREEN 

U OF FLORIDA 

TM 

- 

D.H. 

CUNNOLO 

GEORGIA INST OF TECH 

TM 

- 

H.L. 

IMHOF 

LOCKHEED PALO ALTO 

TM 


A.J. 

KRUEGER 

NASA-GSFC 

TM 

- 

P.K. 

BHARTIA 

SVST « APPL SCI CORP 

TM 

- 

A.J. 

FLEIG 

NASA-GSFC 

TM 

— 

V.G. 

KAVEESHHAR 

SYST I APPL SCI CORP 

TM 

- 

K.F. 

KLENK 

SYST 8 APPL SCI CORP 

TM 

- 

R. 

MCPETERS 

NASA-GSFC 

TM 

- 

H.H. 

PARK 

SYST S APPL SCI CORP 


BRIEF DESCRIPTION 

The objectives of the Solar Backscatttr Ultraviolet and 
Total Ozont Mapping Spactromatar (SBUV/TOMS) wert to determlna 
the vtrtlcal dlatributlon of ozone* map the total ozont 
content* and monitor the Incident solar ultraviolet (UV) 
Irradianct and ultravlolat radiation backscattarad from tha 
aarth. Tha SBUV consisted of a double Ebert-Fastle 
spectroMtter and a filter photometer sinilar to the 6UV on 
Nimbus A. The SBUV spectrometer measured solar UV 
backscattarad by the earth's atmosphera at 12 wavelengths 
batwean 0.2S and 0.34 micromatar. with a spectral bandpata of 
0.001 micromatar. Tha Inatrumant's flald of view (POV) of 0*20 
rad was dlracted at nadir. Both channels also viawed tha tun 
for calibration through tha ust of a diffustr Plata deplovtd 
hear tha tarminator. Tha contribution functions for the tight 
shortest wavalengths wars centtrad at levels ranging from 5S to 
2t km and wart utad to Inftr tha vtrtlcal ozona profile. Tha 
four longest wavelengths had contribution functions in the 
troposphere which were used to compute the totel ozone amount. 
Tha SBUV apectrometar had a tacond mode of operation that 
allowed ■ continuous spectral teen from 0.16 to 0.4 micrometer 
for detailed examlnetion of the extraterrestrial tolar spactrum 
and its tamporal variations* A paralltl photomatar channtl at 
0.S45 micromatar measured the raflectlvlty of the atmosphere's 
lower boundary in tha aamt 0.21-rad FOV* Tha TONS was a slngla 


Ebert-Fastle spectrometer with a fixed grating and an erray of 
exit slits. The TOMS step-scanned across the orbital track 51 
deg from the nadir in S-deg steps with an FOV of approximately 
0.052 rad. At each scan position, the earth radiance was 
aionltored at six wavelengths between O.Sl and 0.58 micrometer 
(5125 and 5800 A) to Infer the totel ozone amount. The 
signal-to-noise ratio of tna SBUV was greater than 5.E3. The 
TOMS signal-to-nolse ratio was greater than l.EB. For a more 
detailed description, see Section 7 In **The Nimbus 7 Users* 
Guide** (TRF B30045). available from NSSDC. 

nimbus 7. HOVIS 

INVESTIGATION NAME- COASTAL ZONE COLOR SCANNER (CZCS) 

NSSDC ID- 78-098A-05 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 


PERSONNEL 
TL - W.A. 

HOVIS 

NOAA-NESDIS 

TM 

- 

C.S. 

YENTSCH 

BIGELOM LAB OCEAN SCI 

TM 

- 

0. 

CLARK 

NOAA-NESDIS 

TM 

- 

J.R. 

APEL 

APPLIED PHYSICS LAB 

TM 

- 

s.z. 

EL-SAYED 

TEXAS A+M 

TM 

- 

H.R. 

GORDON 

NOAA-PHEL 

TM 

- 

R.C. 

HRIGLEY 

NASA- ARC 

TM 

- 

F.P. 

ANDERSON 

NATL RES INST OCEANOL 

TM 

- 

R. 

AUSTIN 

SCRIPPS INST OCEANOGP. 

TM 

- 

E. 

BAKER 

NOAA-PHEL 

TM 

<- 

J. 

MUELLER 

US NAVAL POST GRAD SCH 

TH 

- 

B. 

STURM 

EUROPE JCR 

BRIEF 

DESCRIPTION 



The Coastal Zone Color Scanner Experiment (CZCS) was 
designed to map chlorophyll concentration in water* sediment 
distribution* gelbstoffc concentrations as a salinity 
indicator* and temperature of coastal waters and ocean 

currents. Reflected solar energy was measured in six channels 
to sense color caused by absorption due to chlorophyll, 
sediments, and gelbstoffc in coastal waters. Spectral bands at 
0.465 and 0.670 micrometers centered on the most Intense 

absorption bands of chlorophyll* while the bana at 0.5SO 

micrometers centered on the **hingc point*** the wavelength of 
minimum absorption. Ratios of measured energies in these 

channsls were shown to closely parallel surface chlorophyll 
concentrations. Data from tha scanning radiometer were 
processed* with algorithms developed from the field experiment 
data* to produce maps of chlorophyll absorption. Tha 
temparatures of coastal waters end ocean currents were measured 
In a spectral band centered at 11.5 micrometers. Observations 
wert made also in two other spectral bands* 0.520 micrometers 
for chlorophyll correlation and 0.750 micrometers for surface 
vegetation. To avoid sun glint* tha scanntr mirror was tilted 
about the sensor pitch axis on command so that the line of 
sight of the sensor was moved in 2-deg increments up to 20 deg 
with respect to the nadir. Tha scan width was 1556 km cantared 
on nadir and tha ground resolution was 0.825 km 9t nadir. For 
a more detailed description* tee Section 2 in **The Nimbus 7 
Users' Guide** (TRF B50065)* available from NSSDC. Data are 
archived at SDSD. Since mld-1986* the instrument experienced 
occasional start-up problems. It was finally turnad off in 
December 1986. 

NIHBUS 7. KYLE 

INVESTIGATION NAME- EARTH RADIATION :<DGET (ERB) 

NSSDC ZO- 78-098A-07 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
ATMOSPHERIC PHYSICS 


PERSONNEL 
TL - H.L. 

KYLE 

NASA-GSFC 

TL - 

H. 

JACOBOUITZ 

N0AA-)C$DIS 

TM - 

T.H. 

VONDERHAAR 

COLORADO STATE U 

TM - 

F.B. 

HOUSE 

DREXEL U 

TM - 

K.L. 

COULSON 

U OF CALIF. DAVIS 

TM - 

J.R. 

HICKEY 

EPPLEY LAB. INC 

TM - 

L.L. 

STOWE 

NOAA-NESDIS 

TM - 

A.P. 

INGERSOLL 

CALIF INST OF TECH 

TM - 

G.L. 

SMITH 

NASA-LARC 

TM - 

A. 

ARK 1 NO 

NASA-GSFC 

TM - 

6. 

CAMPBELL 

COLORADO STATE U 

TH - 

R. 

MASCHHOFF 

OULTON INDUSTRIES. INC < 


BRIEF DESCRIPTION 

The objective of the Earth Radiation Budget (ERB) 
experiment, a continuation of Nimbua 6 ERB* was to dattrmlne. 
over a period of a year, the earth radiation budget on both 
aynoptic and planetary scales by slmultanecMS meaaurzmanta of 
incoming solar radiation and outgoing aarth-raflactad 
(ahertwava) and emitted (longwave) radiation. Both (1) fixed 
wldt-anglt aampllng of terreatrlal fluxes wt the aatelllte 
altitude and (2) acanned narrow-angle sampling of 
radlanca componanta* wert used to determine oute<^fn> rsJlatio'.t 
(reflected and emitted). The ERB auN.^ . co: *ltrttd of a 
22-channal radiometer containing «v« aubessexbllfti to 

perform the regulred tolar* cert.-flux (wldt 4nilt)» and 
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scunned ra^isnet fiitrrcH Mil»2 MBcvrMCfits. Tin 
systftM 99^4 0 pticml fSlt*rs f*r spectral tflscrlalRatlMx* as 
«#ell as ttecraal tfttcetsrs* tMr»Mil« tfstcctars Is tk* 
sslsr 004 flxck-ssrtk^fliix eCuwmcls* mn4 syratltctrSc ketsctsrs 
Sn tkc scMslss ckanMls* TM 19 sslor ckssncls sitmtf Is 
frast e# tht sks^rvatary 1« X-v plane. Tlia salar ckaanels 
aktalMtf ttsakla salar data aaly a«rlf»j a rarlatf af akeut S ada 
la tm&P arblt Nkaa the sparacraft was aver tke Antarctle 
rcpiaa. Tkalr full raspaaac fleia af view CFOVI was a. 10 raO. 
Tkt salar ekaantl svfeassewbly was ptvetaO plws ar wlaas D.Z5 
raa la ifta X-V plane ta caaipensate far sun^aaple Oevlatlaa wtiea 
ra^uJreiJ. Tfte f©wr eertk-flt'*' '■aniinels were aauntca sa tkst 
tkey caalO caatlaaaasly view the tatal earth aisk* aao recartf 
Oata cantlaoaasly at 0.2S-s intervals. Dewadulatsr autpvt 
slyaals were lnte*rateO far perlaes af at least 5.0 s. There 
were elpht aarrew fOV channels Cfavr shartwave and faur 
lanywave) ■ainitee la the scaaalnp head. The head was 
Olohal-swvnted la the radlaweter wait wain frawe. The FOVs af 
the telescapes were asMMttrlc C4.4 hy 09.4 arad) and these af 
the shartwave and lanpwavc channels were calacldent. The 09.4 
■rad FOVs af the fawr pairs of channels were net caatlsuews* 
hut eavercd aaly alternate 89.4 arad ansular Intervals alans 
the harizan. Far a ware detailed descrlptlan. see Sectlan S la 
■nrhe Miahus 7 Users* Oulde” fT8F B5004S). avallahle frea HSSUC. 
and **The earth radlatian budpct (ESB) experlwcntr an avcrvicw** 
hy H. Jacabawltz. et al.> J. Oeephys. Res.» v. 09* a. IK* pp. 
S021-5050* 1984. The narraw-vlew scanner failed la June 1980. 

MIISUS 7* NCCmmCK 


INVESTIOATION NAME' $TRATQ6FfCRlC AER05U. MEASUREMENT' 11 
(SAN-in 


■RIEF DCSCRIFTION 

The ahlectlve af the Link Infrared Naaltar af the 
Stratosphere (LINS) experlnent was ta nap the vertical profiles 
af tenperaturc and the cancentratlaa of oraae* water vapor* 
altrodea dioxide* and nitric acid In the lower ta middle 
stratosphere rente* with extension ta the stratapause for water 
vapor and lata the lower ■csaspherc for tenpcrator« and ozone. 
This experlnent was a fallaw-on to link radiance inversion 
radloncter ILRIRl flown on Nlnkws 4. The lastrunent had a 
s&x-choaael infrared ClRl radianeter that Incorporated Hp-Cd'Te 
detectors cooled ky a two-state solid cryotea cooler. The 
radiometer napped vertical profiles of themal IR es^sslon 
caodnt fren the harizan In six bands (4.2* 4.1* 9.4* XI. 1. and 
two 15 nlcroiMtersI af the atnaspherlc constituents of 
Interest. Two af the channels were used to dctemlne radiance 
profiles af enlsslon by C02. These profiles were 
■athenatlcally Inverted to obtain tenperature versus pressure. 
The Infrared tesipcrstwre profile* totether with radiance 
profiles in the other spectral bands* were then used to infer 
the vertical distribution af trace constituents. The 
tenperature was deternlned ta an accuracy af abaot 1.5 dea K. 
Canstltucnt concentrations were deternlned with an accuracy of 
about 20%« with the except! of HOZ which wos deternlned to 
within about 50X. Instantaneous vertical field of view at the 
horizon was 2 fcn for the tenperature* oz'ine* and nitric acid 
channels* and 4 fcn for the NQ2 and water vnpor chennels. Far 
nore detailed Infamatlan* see Section 4 in **Thc Nlnbus 7 
Users' Coide" (TRF B3O0451* available fron MSSOC. The 
Instrument was turned off due ta depletion of cryosen as 
planned In June 1979. 
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NIMBUS 7* STOME- 


NSSOC ID- 78-09BA-O4 


INVESTI6ATIVE PROGRAM 
CODE EE* APPLICATIONS 


INVESTIGATION NAME- TEMPCRATDRCmbflDlTY INFRARED RADIOMETER 
CTMIR) 


TL - M.P. 
TM - T.J. 
TH - 8.M. 
TM - B.M. 
TM - P.B. 


NCCORMldC 

PEPIN 

&um 

HERMAN 

RUSSELL 


INVESTIGATION DISCIPLXICCSI 
UPPER ATNUSPHERE RESEARCH 
METEOROLOGY 
ATNOSPtCRlC PtfVSlCS 


MASA**LARC 
U OF NVONING 
GEORGIA INST OF TECH 
U OF ARIZONA 
NASA-ARC 


NSSDC ID- TD’OtBA-lO 


BRIEF DESCRXPTICN 

The abjective 


of 


the Strataspherlc Aerasal Mcasurment 
ISAM 111 expcrlneat was to pravlde vertical distribution of 
stratospheric aerosols In the polar replans of both 
henlspheres. Mhcn no clouds were present In the Instantsneous 
field of view (IFOVl* the tropospheric aerosols could also be 
mapped. The Instrument* baslcslly a sun photometer* measured 
the extinction of solar radiation at 1.0-mlcromater wavelenptL 
durlnp apacecraft sunrlsa and sunset. The phatameter viewed • 
portion of the solar disk with a oadS-nrad IFDV and a saopllns 
rate of 50 somplea per second. As the spacecraft first viewed 
the sunrise* the photemeter-polntlnt axis ras depressed 
apprexlmstely 0.52 rad with respect ta t' t spacecraft 
horizontal. The photoneter continued leohlns at the sun until 
Its deprtsslan anyle was on tha order of 0.44 rad 
(approximately 1,4 nln ahservlns tine). Before sunset* the 
photometer head rotated 5.14 rad in azimuth and viewed the sun 
fron a depreasSan af approxinately 0.44 ta 0,52 rad as the 
spacecraft orbited to the dark aide of the earth. The 
extinction neasurenents ware Invarted far tha nueditr density 
tines the serosal seattcrlno cross section by usino the 
Lanbtrt-Baer Law and asaumlnB tha atnaaphara ta bt canposad af 
layers. Ta datamlna the strataspharlc aerosol optical 
propertlas* oround-truth and in altu balloon-bornt aerosol 
neasurenents were alse nsde. Far narc dttalled Infamatlon* 
see Section 5 in **Tha Nlnbus 7 Ustrs* Guide** (TRF B50045)* 
avallsbla fron NSSDC. 


NIMBUS 7* RUSSELL* 5RD- 


INVESTIGATION NAME- 


LIMB INFRARED MONITOR OF THE 
STRATISPHERE (LXNSI 


NSSDC ID- 7B-09BA-01 


INVESTIGATIVE FROGRAH 
CODE EE/CO-OF* AFFtICATlONS 

INVESTIGATION OlSCtFLlICCS) 
METEOROLOGY 

UPPER ATMOSPICRE RESEARCH 


INVESTIGATIVE PROGRAM 
CODE EE* APPLICATIONS 


INVESTIGATION DISCXPLINE(S) 
METEOROLOGY 


PI - L.L. 
01 - L.J. 
01 - P.H. 
01 - R.F. 
01 - P.K. 


STOIC 

ALLXSON(RETtRED) 


FUEMK 

BHARTIA 


NDAA-ICSDIS 

NASA-C3FC 

NASA-6SFC 

SYST 8 APPL SCI CORP 
SYST 8 APPL SCI CORP 


BRIEF DESCRIPTION 

The Nlnbus 7 Tcnperature-Hunldlty Infrared Radioneter 
(THXRl detected enltted tlicrnal radiation In both the 10.5- to 

12*S-nicroncter rtslon (IR window) and the 4.5- to 

7.0~nieroewter reolon (water vapor). The window channel 

provided an Inaot of the cloud cover and tenperatures of the 
cloud taps* land* and ocean surfaces. The other channel 
provided Infamatlon an the nolsture and cirrus cloud content 
af the upper trepasphere and stratosphere* and the location of 
lot streams and frontal avstens. The oreund resolution at 
nadir was 4.7 kn far tha window channel and 20 kn far the water 
vapor channel. Data fran these two channels were used 

primarily to support other sophisticated netteroloslcal 
cxpr^'lnents anboard Nlnbus 7. The Instrument was a non-inaolng 
radioneter conslstlns of a 12.7-cn Casseoraln system and 
scannlno nlrror cannon ta both channels* a bean splitter* 
filters* and two yernanlua-lunerscd thernistar bolometers. 
Inconln. radiant enerpy was collected by a flat scannlno nlrror 
Inclined at 45 de$ to the optical axis. The nlrror rotated 
throush 540 dco at 48 rpn and scanned in a plane narnal to the 
spacecraft velocity. Tha enarsy than was focused an a dlchrolc 
bean splitter which divided the enerpy spectrally and 
spatially. Tha two channels af this sensor transformed the 
received radiation Into alectrlc outputs (voltspes)* which ware 
dlpltlzad and recorded an napnetlc tape for subsenuent playback 
to a praund acquisition station. Far mart completa Information 
an Instrunant and data products* sta Sactlon 9 in *The Nlnbus 7 
Ustrs* Guide** (TRP B50045) and the **N^nhus 7 
Tenperature-Hunldlty Infrared Radlonatar (THIR) Data User's 
Guide** (TRF B5040D* bwtb available from H$$DC. Except for 
data btlnt dlpltlzad an board* the Nlnbus 7 THIR was af the 
sent dealpA and eparatlaa at the THIR flown on Nlnbus 4* 5* and 
4. Tha Instrument was turned off in 1985 ta eanstrva power. 


NINBUS 7* TAYLOR- 


INVESTIGATION NAME- STRATOSPHERIC AM) MESOSPHERIC SOUNDER 
(SANS) 


PERSOMCL 



NSSDC ID- 7D-098A-B2 

INVESTIGATIVE PROGRAM 

TL - J.M. 

RUSKLL* 5R0 

NASA-LARC 



CODE EEAau-OP* APPLICATIONS 

TL - J.C, 

6IULE 

NATL CTR FOR ATHOS RES 




TH - F.B. 

HOUSE 

DREXEL INST OF TECH 



INVESTIGATION DISCIPLINE(S) 

TM - E.E, 

RnillBTRG 

NASA-LARC 



METEOROLOGY 

TM - C*B. 

LOEVV 

U OF HASHIF^TrON 



UPPER ATMOSPHERE RESEARCH 

TM - S.R. 

ORAVBCM 

U OF MICHIGAN 




TH - H* 

FISCHER 

U OF MUNICH 

PCRSOMCL 



TH - N.G. 

PLANET 

NOAA-NESDIS 

PI - F.N. 

TAYLOR 

OMFORD U 

TM - A. 

OIRARO 

OMERA 

01 - G.D* 

PE5RETT 

ONFQRD U 

TH - J,E. 

IMRRieS 

NATL PHVSICAL LAB 

01 -> C.O. 

RODGERS 

OXFORD U 




01 - E.J. 

NIU.1ANS0N 

OMFORD U 




01 - J*J. 

BARNETT 

OXFORD U 




01 - N. 

CORNFY 

oorau) U 




01 - R.L. 

JONES 

OMFORD U 




01 - J*G. 

M1ITMCY 

OMRRU) U 
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mitf nEKmrTiflN 

t€vm f r ISAMiJ wm t« t«ls«l«« *r^ mf 

t»T9mt» I2'cMmic 1 pr«s««rr^BM«l«t»r rMll«Mt«rf In 
•r49T f 4€tmAm t«w«rst«ri te>4 vtrtle^l e^ACMtratlMS *# 
KZO» M20» CW« CO* M NO S» tll« strttMplWr* «M atM«#lMr«, 
At«Mr«a»ii«9 9f x«4i«l wim4 In tMt rnninm mrn mttnm^nn fey 
•fesfervluf tfefe OfefefeUr »nift nf ntmnnwnnrtn mSsninm linnn, 
nnnintinn frm tfe« llafe #f tiife fetMfef^ferc m* innidnmt nn • 
ttlfescfefefe nf l^cs nnnrtmrn. 1* #r««t nf tfe« tfelMCfeM* • 
felM« mirrnr wwnm%4 tfe« Itafe* ¥Um4 tnncn fnr fe«llfer«tlMi* 
nm4 vimfe tiM ntmnnntmrn •feUfeMly t# •fetfein vertical 
areflltfs. Tferee ©ejeceBt field® ef vle«» esefe 28 tv 2^ ers4 
Ccarraae»»eiaf te IM ka fey Ife ka at tfte llae)* fecveea eata a 
flalfe-afelittlafe alrrer tNileli elrvctefe reeiatlea ta alk 
aatactara* Tiie reaalalaf eivlaSaa lata cliaaaaXa waa 
accaaallefeed tferaaffe aicferale feaaa aallttars* Ifeera ware savta 
nrnBtwrm aaewlatar ctlla twa caatalalat COS* tfea 

rwmmimsnr N20* MO* Cm* CO* H20, freeswra la tfea calla cauia 
fee car lea aa caaaaaa fey cMaafelay tfea taaaaratara af a aaall 
caatalaar af aalacular alava aatarial attaafead ta aaafe PNC. 
Tfea aaactral aaraaatara far tfea H20 c fe aaa a l ware 2.7 
alcraaatara aad 2S ta IM aleraMtara. Alt atfear cfeaaaala lay 
altfela tfea rauft 4.1 ta IS alcraaiatara. Hltfela tfea talaaaaaa* 
a cfeaaaar aaaratlaa at 2SO Hz allawaa avaswraacnt af twa 
aaaarata slfaals fra# all datactara* aaa at 2Sfe Hk aad aaa at 
tfea PNC fraaaaacy. Caaaarlaaa af tfeaaa tlyaala aanalttaa tfea 
allalnatlaa af awlaalaa fra« latarfarlaa aaaaa wltfela a 
aartlcalar aaactral latarval. la fraat af tfea cfeaaaar* a aaall 
felack feady at tnawa taaaaratara cavld fea IntradacaO far 
cillferatlao. Ac . ata aaaaaraaaat af tfea ataaaafearlc araaaara 
at tfea laval fealny vlawaa waa afetalnad fra« tfea twa alfeaala 
fra« aaa C02 cfeanaal. Par a mra datallad daaariatjafe* aaa 
Sactlan fe In *^fea Nlafeaa 7 Uaara* Ovlda* (TR^ MOmSl* 
avallafela frata NSSDC. 
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NOAA (l-5)/rrOS PROGRAM 





The Improved TIROS Opetadonal Satdlile (ITOS) icptesented a second generation df operational 
meteoraipgical satellites. As with the TOS system it vqtlaced, the NOAA/TTOS series oon^irised 
satellites built and launched in the 1970's by NAS A, but c^oated and financed by NOAA. 


Each NOAA/rrOS spacecraft was laundied into aciroular, near-pcdar, sun-synchionous mbit 
NtHDinal spacecraft altitude was 1450 km with an inclination of KK^d^ 


All NOAA/TTOS spacecraft were three-axis stabilized. The initial version, TIROS-M (ITOS 1 aft^ 
laundi), and the rrOS-A (NOAA 1 after launch) WCTB each fitted with dual Automatic Picture 
Transmission (AFT) and Advanced Vidicon Camera ^ston (AVCS) cameras, theid>y eliminating 
the need f(OT two qtaceciaft to opqate simultaneously in orbit as in the case of die TOS systeoL 
Each ^laceaaft also canied a Scanning Radiometer (SR) and a Flat Plate Radkaneter (FPR) 
^stem, giving than both high- and low-resolution infiared imaging capability. The two-diannel 
SR had both daytime and ni^ttime capability and could cidier read out data directly to a ground 
receiving station or store die infoimaticHi on magnetic tapt for subsequent tiansmisskMi, dqiending 
on whether the satellite was within or b^ond communication range of the station. 


Four more spacecraft were included in die series: ITOS-D0ater NOAA 2), launched in Octoba 
1972,andrrOS-Edirough-G(laterNOAA3dnough5). All the satellites carried a modified dual 
instrument payload that included an SR, a Very High Resolution Radiometa (VHRR), and a 
VeiticaiTetqierature Profile Radiometa(VTPR). These improved spacecraft iq[)laced TV cameras 
with radiometas for earth-cloud imagay. The SR was identical to that flown previously on the 
TIROSsaies. The two-diannel VHRR opaaled in a similar manna to the SR but with a much 
betta resolution. The VTI% was designed to take radiation measinemaits around die ^obe that 
pamitted die detenninationcxf vertical tempaaturepn^es ova selected points every 12 h. These 
radiometers provided, for the first time, nighttime monitoring of the earth-atmos{diae systan. 


The resolution of die SR was 4 km in the viable and IR at nadir, while the VHRR incoipotated in 
die later modds had a resolution of about 1 km in the visible and IR channels, and 4 km in the 
wala vapor channels. Thefootpriiitrtf the VTFR was approximately 50 by SO Ion. 

The NO AA/TTOS series was subsequaidy rqilaoed tty a ifaiid and fourth gaieration of meteoro- 
logical satellites. Their descriptions can be found unda "NOAA (6. 7, DynROS-NProgram** and 
"NOAA (8-10, H-J)fATN Ptxigram." respectively. 
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Spacecraft Name - ITOS 1, NOAA 1-5 


NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 

ID 

Date 

(deg) 

(km) 

(km) 

(min) 

70-008A 

01/23/70 

102.0 

1432 

1478 

115.0 

70-106A 

12/11/70 

101.9 

1422 

1472 

114.8 

72-082A 

10/15/72 

101.8 

1448 

1453 

114.9 

73-086A 

11/06/73 

102.1 

1500 

1509 

116.1 

74-089A 

11/15/74 

101.7 

1443 

1457 

114.9 

76-077A 

07/29/76 

102.1 

1502 

1520 

116.2 


S/C Alternate 
Name 

ITOS 1 TIROS-M 
NOAA 1 rros-A 
NOAA 2 rros-D 
NOAA 3 rros-F 
NOAA 4 rros-G 
NOAA 5 rros-H 

S/C 

ITOS 1, NOAA 1 
NOAA 2, 3 


PM 

W. W. Jones (NLA) 
NASA/GSFC 
S. Welland (Retired) 
NASA/GSFC 


PS 

I. L. Goldberg 
NASA/GSFC 
I. L. Goldberg 
NASA/GSFC 


NOAA 4, 5 


G. A, Branchflower (NLA) I. L. Goldberg 

NASA/GSFC NASA/GSFC 


A. Butera 


NOAA/NESDIS 
S. Welland (Retired) 
NASA/GSFC 


Brief Dcscripdon 


The primary objective of the ITOS 1/NOAA 1-5 three-axis stabilized, sun-synchronous meteoro- 
logical satellites was to provide improved operational infrared and visual observations of earth 
cloud cover, surface/cloud top temperatures, and global atmospheric temperature soundings for 
weather analysis and forecasting. The secondary objective was to provide solar proton flux data 
on a regular daily basis. ITOS 1 and NOAA 1 each had five experiments: (1) Advanced Vidicon 
Camera System (AVCS), (2) Automatic Picture Transmission (APT), (3) Scanning Radiometer 
(SR), (4) Flat Plate Radiometer (FPR), and (5) Solar Proton Monitor (SPM). NOAA 2-5 were 
redesigned to incorporate two instruments and to eliminate the APT and AVCS cameras as well as 
the FPR. With the addition of the Very High Resolution Radiometer (VHRR) and the Vertical 
Temperature Profile Radiometer (VTPR), NOAA 2-5 entirely relied on scanning radiometers for 
images and carried an operational instrument capable of obtaining vertical temperature profiles of 
the atmosphere. The nearly cubical spacecraft measured 1 by 1 by 1.2 m. The spacecraft was 
equipped with three curved solar panels that were folded during launch and deployed after orbit 
was achieved. Each panel measu^ over 4.2 m in length when unfolded and was covered with 
3420 solar cells, each measuring 2 by 2 cm. The attitude control system maintained desired space- 
craft orientation through gyroscopic principles incorporated into the satellite design. Earth orienta- 
tion of the satellite body was maintained by taking advantage of the precession induced from a 
momentum flywheel so that the satellite body precession rate of one revolution per orbit provided 
the desired "earth looking" attitude. 
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rrOS 1, NOAA 1-5, NESDIS Staff- 

Investigation Name - Advanced Vidicon Camera System (AVCS) 

Flown on -ITOS l,NOAA 1 
NSSDC ID - 70-008A-04, 70-106A-04 

PI - NESDIS Staff NOAA/NESDIS 

Brief Description 

The Advanced Vidicon Camera System (AVCS) was a redundant camera and tape recorder combi- 
nation designed to record a series of wide-angle, high-resolution television pictures of the earth and 
its cloud cover during daylight. The AVCS operat^ in three modes: record, playback, and direct 
readout. The AVCS system was essentially the same as that used on all TOS^SSA spacecraft 
(ESS A 3, 5, 7, and 9). The two major elements of the sy.stem were (1) the camera sensor assem- 
bly, which contained lens, shelter, gray scale calibrator, vidicon, deflection yoke, camera 
electronics module, and power cncuits, and (2) a preamplifier for converting optical images into 
electrical signals. The earth-oriented camera used a 108-deg wide-angle lens (5.7-mm length) with 
an f/1.8 aperture and a 2.54-cra-diameter vidicon with 833 scan lines. A video frame consisted of 
0.25 s of blanked video, followed by 6.25 s of vidicon scan video (833 lines), and a final 0.25-s 
period of blanked video. Eleven pictures were taken at 260-s intervals to cover the sunlit po,:lion 
of the earth (sun elevation greater than 15 deg). The tape recorder could be read out between 
photographic cycles without losing a picture or interrupting a sequence. At nominal satellite 
altitude (1,450 km), the AVCS pictures covered a 30(X)- by 3000- km square with a ground 
resolution of about 3 km at nadir. There was a 50% picture overlap along the track to ensure 
complete coverage. The recorder could store up to 38 pictures (thi^ orbits of data) in a single 
start-stop operation. Data are available through SDSD. 

rrOS 1, NOAA 1-5, NESDIS Staff- 

Investigation Name - Automatic Picture Transmission (APT) 

Flown on - ITOS 1, NOAA 1 
NSSDC ID - 70-008 A-05, 70-106A-05 

PI - NESDIS Staff NOAA/NESDIS 

Brief Description 

The Automatic Picture Transmission (APT) experiment was designed to automatically take wide- 
angle, slow-scan television pictures of the earth and its cloud cover during dayli.rht. This experi- 
ment consisted of two APT $ubsy.stems. The photographic operations of APT were controlled by 
Ingram commands transmitted to the satellite by the command and data acquisition (CD A) sta- 
tions. A complete APT picture sequence lasted approximately 46 min, during which 1 1 pictures 
were taken at 260-s intervals. These pictures were transmitted by 137.62-MHz real-time transmit- 
ters to APT-equipi^ ground stations within communication range of the satellites. The APT sub- 
system was essentially the same as that used on the TOS/ESSA spacecraft (ESS A 1, 4, 6, and 8). 
*nie major elements of the subsystem were the camera sensor assembly, video amplifier, camera 
electronics module, and power circuits. The earth-oriented camera us^ a 108-deg 
(5.7-mm focal length) wide-angle lens with a maximum aperture of f/1.8 and a 2.54-cm-diameter 
vidicon with 600 scan lines. At the nominal satellite altitude; of 1450 km, each picture covered 
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ai^roximately 3140 km across the track and 2400 km along the track widi a ground resolution of 
about 3 km at nadir. There was an approximate 20% overlap between pictures along the track to 
ensure comnlete coverage. APT data were intended primarily fOT local opoational use within an 
AFI' acquisition station and goierally are not available for distribution. 

ITOS 1, NOAA 1-5, NESDIS Staff 

Investigation Name - Scanning Radicxneter (SR) 

Hown on - ITOS 1. NOAA 1-5 

NSSDC ID - 70-008A-03, 70-106A-03, 72-082A-02. 73-086A-02, 

74-089A-02, 76-077A-03 

PI - NESDIS Staff NOAA/NESDIS 

Brirf Description 

The Scanning Radiomet<r (SR) experiment consisted of two scanning radiometers, a dual proces- 
sor, and two recorders. This subsystmi p>ennitted the determination of sui&ce temperatures of the 
ground, the sea, or cloud tops viewed by the radiomet^. The radiometer measured reflected 
radiation from Ae earth-atmosphere system in the 0.52- to 0.73-micrometer band during the day 
and emitted radiation from the earth and its atmosphere in the 10.5- to 12.5-micrometo' band day 
and night The SR on NOAA 2 and 5 had an additional channel in the 0.50- to 0.94-miax>meter 
region. Unlike a camera, the SR did not take a picture but instead formed an image using a contin- 
uously rotating mirror. The mirror scanned the earth's surface perpendicular to the satellite's 
orbitd ptuh at a ra^ of 48 rpm. As ihe satellite progressed along its orbital padi, each rotation of 
the mirror provided one scan line of picture. Radiaticm collected by the mirror was passed through 
a beam splitter and spec^ il Alter to produce the desiiul spectral separation. Up to two full orbits 
of data (145 min) could be stored on magnetic tsqre for subsequent transmission (1 697.5 MHz) to 
one of the two acquisition stations. The data could also be transmitted in real time local Auto- 

matic Picture Transmission (APT) stations. Once the signal was received by the ground station, a 
continuous picture was formed by using a facsimile recorder whose scan was in phase with the 
satellite's forward motion. At nominal spacecraft altitude (approximately 1450 km), the radiometer 
had a ground resolution of better than 4 km at nadir. The ra^ometer was capable of yielding radi- 
ance temperature between 185 and 330 K to an accuracy of 4 and 1 K, respectively. Data from this 
eqieriment are available through SDSD. 

nos 1 , NOAA 1-5, NESDIS Staff- 

Invf .stigation Name - Very High-Resolution Radiometer (VHRR) 

Ho wn on - NO.\A 2-5 

NSSDC ID - V2-082A-03, 744)89A-03, 76-077A-01, 73-086A-03 

PI - NESDIS Staff NOAA/NFSDIS 

Brief Description 

The Very Hi^-Resolution Radiometer (VHRR) eqioiment was designed to continuously measure 
surface tonpoatures of the earth, sea, and cloud tq)s day and night The data wm transmitted in 
real time to Hish Resolution Picture 'Transmission (HR]^ receiving stations throughout the world 
for local weather foreca'^^ing. In additirai, 8 min of data per orbit were programmed for storage in 
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the satellites for later playback to axnmand and data acquisition (CDA) stations. The experiment 
included two scanning r^ometers, a magnetic tape recorder, and associated electronics. The two- 
channel VHRR opetation was similar to tiiat of the scanning radiometer (SR) but with much greater 
resolution (0.9 km compared to 4 km for the SR at nadir). One VHRR channel measured reflected 
visual radiation frmn cloud tops in the spectral range of 0.6 to 0.7 micrometer. This provided 
more contrast between the earth and clouds than the SR by reducing the effect of haze. The second 
channel measured infiared radiation emitted firran the eartii, sea, and cloud tops in the 10.5- to 
12.5-micrometcr region. This spectral regitMi permitted both daytime and nighttime radiance mea- 
surements. The VEOHl formed an image by using a scanning mirror technique similar to the SR 
except that both radiometers operated simultaneously. As the satellite preceded in its orbit, the 
400-rpm revolving mitrrars scanned the earth's surface 1 80 deg out of phase (one mirror at a time) 
and perpendicular to the orbit path. The visible and infrared data were time-multiplexed so that the 
scan of the infrared channel transmitted first, followed by the earth scan portion of the visible 
channel. This process was repeated 400 times per minute (equivalent to the scan rate). If one 
radiometer failed, the systmi was still capable of measuring both visible and infrared radiation 
using CMily the rentaitung radiometer. Data from this experimoit are presently maintained at SDSD. 

ITOS 1, NOAA 1-5, NESDIS Staff 

Investigation Name - Vertical Temperature Profile Radiometer (VTPR) 

Flown on - NOAA 2-5 

NSSDC ID - 72-082A-04, 73-086A-04, 74-089A-04, 76-077A-02 

PI - NESDIS Staff NOAA/NESDIS 

Brief Description 

This experiment consisted of two Vertical Temperature Profile Radiometer (VTPR) subsystems. 
The VTTR sensed the radiance energy from atmospheric carbon dioxide in six narrow spectral 
regions centered at 15.0, 14.8, 14.4, 14.1, 13.8, and 13.4 micrometers. The atmospheric total 
water vapor content was determined from measurements centered at 18.7 micrometers. 
Measurements WCTe also taken in the 12.0-micrometCT spectral region to determine surface/cloud 
top temperatures. The VTPR consisted of an optical system, a detector and associated electronics, 
and a scanning mirror. The scanning mirror looked at the earth's surface perpendicular to the 
satellite orbital path. As each area was scanned, the optical syston collected, filtered, and detected 
the radiation frxnn the earth into the eight spectral intervals. The field of view contributing to one 
profile was approximately 50 sq km at the ground. The radiometer operated continuously, taking 
measurements over every part of the earth's surface twice a day. The data were recorded through- 
out the orbit and played back on command when the satellite was within communication range of a 
command and acquisition station. Ground personnel used the data to compute temperature- 
pressure profiles to altitudes as high as 30 1^ Data from this experiment are presently maintained 
at SDSD. 




NOl-7 


— rros 1, NOAA 1-5, Suomi- 


Investigation Name - Flat Plate Radiometer (FPR) 

Flown on- rros 1, NOAA 1 
NSSDC ID - 70-008A-02, 70-106A-02 

PI - V. E. Suomi U. of Wisconsin 

Brief Description 

The Flat Plate Radicxneter (FPR) system was designed to provide a measurement of the global dis- 
tribution of reflected solar and longwave radiation leaving the earth. The FPR system consisted of 
four detectors, an analog-to-digital converter, and a tape recorder. The detectors had a hemispheric 
field of four detectors, an analog-to-digital converter, view of 2 pi sr, and were mounted on the 
satellite baseplate facing the eai^. The detectors used coated aluminum disks as a sensing element 
Two of the dkks were white and responded only to infiared energy (7 to 30 micrometers) radiated 
from the earth and its atmosphere. The other two disks were painted black and had a broader band 
sensitivity (0.3 to 30 micrometers). Two disks (one of each type) had a thermistor bolometer 
mounted on the back surface to measure the disk temperature. The other two di^s used thermo- 
piles. A similar experiment was flown on ESS A 3, 5, 7, arid 9. For a full description of the FPR 
system, see "Studies in Atmospheric Energetics BaWd on A^ospace Probings, Annual Report - 
1967," pp. 179-189, DepL of Meteorology, University of Wisconsin, March 1968. 


t 
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NOAA (6, 7, D)/TIROS.N PROGRAM 


The TIROS-N type spacecraft were third-generation operational, polar-orbiting, meteorological 
satellites for nse in the National Operaticmal Environmental Satellite System to support the Global 
Atmospheric Research Program (GARP). Originally, this program was planned for NOAA-A 
through NOAA-G. Later, NOAA-E, -F, and -G (NOAA 8, 9, and 10 after launch, respectively), 
and NOAA-H through -J were modified to compose an Advanced TIROS-N (ATN) series. 
TIROS-N and the three follow-on satellites (NOAA 6, 7, and -D) provided an economical and sta- 
ble, sun-synchronous platform for advanced operational instruments to measure the earth atmo- 
sphere, surface, cloud cover, and near space environment The name 'IIROS-N refers to both the 
general spacecraft type as well as the speciHc sixth satellite in the NOAA series. Considering ITOS 
1 and TIROS-N, NOAA 6 was thus the eighth satellite in the NO A A series.* 

Unuke the NOAA 1 through 5 that were flown one satellite at a time, all follow-on NOAA satellites 
were maintained in orbits two at a time (at 90 deg apart) for increased coverage and redundancy. 
Normally, one spacecraft would cross the equator at 7:30 a.m. local time in the descending node, 
while the other would cross at 2:30 p.m. local time in the ascending node. 

Each satellite was a modified USAF DMSP Block 5D spacecraft bus which carried the Advanced 
Very High Resolution Radiometer (AVHRR) to observe emitted and reflected radiation in visible 
(0.55 to 0.9 micrometer), near IR (0.725 to 1.3 micrometers), and IR (10.5 to 1 1.5 micrometers, 
3.55 to 3.93 nticromete»’c) wavelengths. NOAA 7 had a fifth channel in die 1 1.5 to 12.5 microm- 
eters range. From these observations made in a scanuii'.g rrwxie, global day and nighttime sea- 
surface tempCTatures, ice, snow, and cloud-cover information can be denveJ. Spatial resolution of 
1.1 km (high) or 4 km (low) was attained. Thermal resolution for the two IR channels was 0.12 K 
at 300 K. 

Also, each satellite carried a hybrid vertical temperature and humidity sounder known as the 
'flROS Operational Vertical Sounder (TOVS). This sounder was a composite of three instruments 
observing reflected and emitted radiances in a total of 27 channels ranging from 3.7 to 
57.9 micrometers. The instruments were a 20-channel, high-resolution, iR spccuomcter 
(HIRS/2), a 3'Channel Stratospheric Sounding Unit (SSU), and a 4-channel Microwave Sounding 
Unit (MSU). From the observed radiances, temperature and humidity profiles from the earth's 
surface up to the stratosphere (approximately 1 mb) were obtained. 


♦ 

For a complete listing of prelaunch and postlaunch equivalent spacecraft 
names, see Table 14 appended to the TIROS program summary. 
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Two additional packages were also on all TIROS-N type satellites: the Space Environment 
Monitor (SEM) and the Data Collection System (DCS). The SEM was an extension of the solar 
proton monitoring expniment on the ITOS spacecraft series. The DCS was designed to receive 
low-duty cycle transmissions of meteorological observations from free-floating balloons, ocean 
buoys, other satellites, and frxed, ground-based sensor platforms distributed aroimd the globe. 

TIROS-N was turned off in the spring of 1981 due to budget restraint. For the same reason, 
NOAA-D was put into storage to be used as a backup for other spacecraft in this series. NOAA 7 
was retired in June 1986 after 5 years of service, while NOAA 6 operated for 7 years until 
January 1987. 
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NOAA ^J****************************** 

SpaceCTaft Name - TIROS-N, NOAA 6-7 


S./C 

Alternate 

NSSDC 

Launch 

Incl. 

Perig. 

Apog. 

Pd. 


Name 

ID 

Date 

(deg) 

(km) 

(km) 

(min) 

TlROS-N 


78-096A 

10/13/78 

98.9 

846 

862 

102 

NOAA 6 

NOAA-A 

79-057A 

06/27/79 

98.7 

833 

844 

101.5 

NOAA 7 

NOAA-C 

81-059A 

06/23/81 

98.9 

845 

863 

102 

S/C 


PM 




PS 


TIROS-N, NOAA 6 

G. W. Longanecker 



A. Aiking 


NASA/GSFC 
J. Muller, Jr. 

NASA/GSFC 
G. A. Branchflower (NLA) 
NASA/GSFC 


NASA/GSFC 


NOAA 7 


G. W. Longanecker 
NASA/GSFC 
G. A. Branchflower (NLA) 
NASA/GSFC 


J. Susskind 
NASA/GSFC 


Brief Description 


The TIROS-N/NOAA series was the third generation of opoutional polar-orbiting meteorological 
satellites for use in the National C^rationd Environmental Satellite System (NOESS), which 
supported the Global Atmospheric Research Program (GARP) during 1978-84. The spacecraft 
design provided an economical and stable sun-synchronous platfonn for advanced operational 
instruments to be used in making measurements of the earth's atmosphere, its surface and cloud 
cover, and the near-space environment. Primary sensors included an Advanced Very High 
Resolution Radiometer (AVHRR) and a TIROS Operational Vertical Sounder (TOVS). Secondary 
experiments consisted of a space environment monitor (SEM) and a data collection system (DCS). 
The NOAA 7 had an additional contamination monitor to obtain contamination sources, levels, and 
effects for consideration on future spacecraft. The spacecraft was based upon the DMSP Block 5D 
spacecraft bus developed for the U.S. Air Force, and was capable of maintaining an earth-pointing 
acciuacy of better than plus or minus 0. 1 deg with a motion rate of less than 0.035 deg/s. For a 
more detailed description, see A. Schwalb, "The TIROS-N/NOAA A-G Satellite Series," NOAA 
Tech. Mem. NESS 95, 1978. 
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TIROS-N, NOAA 6-7, NESDIS Staff- 


Investigation Name - Advanced Very High Resolution Radiometer (A VHRR) 

Flown on - TIROS-N, NOAA 6-7 

NSSDC ID - 78-096A-01, 79-057 A-01, 81-059A-01 

PI - NESDIS Staff 
OI - W. E. Shenk 

Brief Description 

The Advanced Very High Resolution Radiometer (AVHRR) was a four- or five-channel scanning 
radiometer capable of providing global daytime and nighttime sea-surface temperature and infor- 
mation about ice, snow, and clouds. These data were obtained on a daily basis for use in weather 
analysis and forecasting. On TIROS-N and NOAA 6, the radiometer measured emitted and 
reflected radiation in the following spectral intervals: channel 1, 0.55 to 0.9 micrometer (visible); 
channel 2, 0.725 to 1.1 micrometers (near IR); channel 3, 3.55 to 3.93 micrometers (IR window); 
a' id channel 4, 10.5 to 1 1.5 micrometers (IR window). The AVHRR on NOAA 7 had a fifth 
channel in the 1 1.5- to 12.5-micrometer (IR window) region. All channels had a spatial resolution 
of 1.1 km at nadir, and the IR- window channels had a thermal resolution of 0.12 K at 300 K. The 
AVHRR was capable of operating in both real-time or recorded modes. Direct readout data were 
transmitted to ground stations of Ae Automatic Picture Transmission (APT) class at low resolution 
(4 km) and to ground stations of the High Resolution Picture Transmission (HRPT) class at high 
resolution (1 km). Data recorded on board were available for processing in the NOAA Central 
Computer Facility. They included global area coverage (GAC) data, with a resolution of 4 km, 
and local area coverage (LAC) data that were from selected portions of each orbit with a 1-km 
resolution. Archival data are available from SDSD. 

TIROS-N, NOAA 6-7, NESDIS Staff- 

Investigation Name - TIROS Operational Vertical Sounder (TOVS) 

Flown on - TIROS-N, NOAA 6-7 

NSSDC ID - 78-096A-02, 79-057 A-02, 81-059A-02 

PI - NESDIS Staff NOAA/NESDIS 

Brief Description 

The TIROS Operational Vertical Sounder (TOVS) consisted of three instnuiients designed to pro- 
vide temperature and humidity profiles of the atmosphere from the surface to the stratosphere 
(approximately 1 mb). The first instrument was the second version of the High Resolution 
Infrared Spectrometer (HIRS/2). The HIRS was originally tested on board the Nimbus 6. Tlie 
HIRS/2 had 20 channels in the following spectral intervals: channels 1 through 5, the 15-micro- 
meter CO 2 bands (15.0, 14.7, 15.4, 14.2, and 14.0 micrometers); channels 6 and 7, the 13.7- and 
13.4-micrometer CO 2 /H 2 O bands; channel 8, the 1 1.1 -micrometer window region; channel 9, the 
9.7-micrometer ozone band; channels 10, 11, and 12, the 6-micrometer water vapor bands (8.3, 
7.3, and 6.7 micrometers); channels 13 and 14, the 4.57- and 4.52 -micrometer N 2 O bands; 
channels 15 and 16, the 4.46- and 4.40-micrometer CO 2 /N 2 O bands; channel 17, tlie 
4.24-micrometer CO 2 band; channels 18 and 19, the 4.0- and 3.7-micrometer window bands; 
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and channel 20, the 0.7-micrometer window region. The HIRS/2 provided data for calculations 
of temperature profiles from the surface to 10 mb, water vapor content at three levels of the 
atmosphere, and total ozone content The second instrument, the Stratospheric Sounding Unit 
(SSU), was provided by the British Meteorological Office and was similar to the Pressure 
Modulated Radiometer (PMR) flown on Nimbus 6. The SSU oj^rated at three 15.0-micrometer 
channels using selective absorption, passing the incoming radiation through three pressure 
modulated cells containing CO 2 . TTie SSU provided temperature information in the stratosphere. 
The third instrument, the Microwave Sounding Unit (MSU), was similar to the Scanning Micro- 
wave Spectrometer (SCAMS) flown on Nimbus 6. The MSU had one channel in the 50.31 -GHz 
window region and three channels in the 55-GHz oxygen band (53.73, 54.96, 57.95 GHz) to 
obtain temperature profiles which were free of cloud interference. The instmments were cross- 
course scanning devices utilizing a step scan to provide a traverse scan, while the orbital motion of 
the satellite provided scanning in the orthogonal direction. The HIRS/2 had a field of view (FOV) 
30 km in diameter at nadir, ’vhereas the MSU had an FOV of 1 10 km in diameter. The HIRS/2 
sampled 56 FOVs in each scan line about 2250 km wide, and the MSU sampled 1 1 FOVs along 
the swath with the same width. Each SSU scan line had 8 FOVs with a width of 1500 km. For a 
more detailed description, see W. L. Smith, "The TIROS-N Operational Vertical Sounder," Bull. 
Am. Meteorol. Soc., v. 60, pp. 1 177-1 187, 1979. Archival data are available from SDSD. 
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NOAA (8-10, H-J)/ATN PROGRAM 

The Advanced TIROS-N (ATN) program is a modified version of the NOAA 6, 7, 
and NOAA-DA’IROS-N series to add payload capacity without changing the basic environmental 
mission of the original program. Additional satellites are being added to the initial program to 
extend the lifetime of the program to the end of the decade. This series, sometimes referred to at 
NSSDC as the NOAA-X series, includes NOAA-H, -I, and -J. 

The spacecraft are similar to the NOAA 6, 7, and NOAA-D/TIROS-N series, with the exception 
that the Equipment Support Module (ESM) is stretched 48 cm to allow integration of the new pay- 
load. Each spacecraft includes the AVHRR, TOYS, DCS, and Search And Rescue (SAR) 
systems. The sensor characteristics of TOYS and DCS are the same as those in the preceding 
series; the AYHRR is a five-channel version. Both the SSU in the TOYS and the SEM are flown 
on every other spacecraft only. The SAR can receive, process, and relay distress signals 
transmitted by beacons carried by civilian aircraft and some classes of marine vessels. The SAR 
program is a cooperative effort of the U.S.A., Canada, France, and the U.S.S.R. 

Both NOAA 9 and 10 carry an Earth Radiation Budget Experiment (ERBE) to make high-laiitude 
observations. This is an eight-channel radiometer designed to measure the ene ly exchange 
between the earth-atmosphere system and space. The instmment consists of a five-channel non- 
scanner package and a three-channel scanner package. The scanner package has four channels 
pointing directly at the earth. Two channels observe the 0.2- to 5-micrometer earth/atmosphere 
radiance, one at wide-angle (135 deg) and the other at medium-angle resolution (32 deg). The 
other two channels, also one wide and one medium FOY, observe total radiance from 0.2 to 
>50 micrometers. All four channels are designed primarily for nadir operation. Tlie fifth channel 
(0.2 to >50 micrometers), with an 18-deg FOY, provides a reference observation of the sun and 
periodically measures the solar constant. The scanner package observes radiances in short wave 
(0.2 to 5 micrometers), long wave (5 to >50 micrometers), and total radiance (0.2 to 
>50 micrometers). Each channel makes cross-track scanning from horizon to horizon with a 
3- by 4.5-deg FOY. This experiment is also flown concurrently on the the Earth Radiation Budget 
Satellite (ERBS), which makes mid- and low-latitude observations. Starting with NOAA 9, a 
Solar Backscatter Ultraviolet radiometer (SBUV/2) is carried on every afternoon-ascending 
satellite. It is a nonscanning, nadir- viewing instrument designed to measure the radiance in the 
160- to 4(X)-nanometer wavelength for determining the total ozone and the vertical distribution of 
ozone in the earth's atmosphere and the solar irradiance. The SBUV was originally flown on the 
Nimbus 7. 
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Spacecraft Name - NOAA 8- 10 


S/C 


NOAA 8 
NOAA 9 
NOAA 10 

S/C 

NOAA 8-10 


Alternate 

NSSDC 

Launch 

Inci. 

Perig. 

Apog. 

Pd. 

Name 

ID 

Date 

(deg) 

(km) 

(km) 

(min) 

NOAA-E 

83-022A 

03/28/83 

98.8 

806 

829 

101.2 

NOAA-F 

84-123A 

12/12/84 

98.9 

841 

862 

102 

NOAA-G 

86-073A 

09/17/86 

98.7 

807 

826 

101.2 


PM PS 


G. W. Longaneckei 
NASA/GSFC 


J. Susskind 
NASA/GSFC 


G. A. Branchflower (NLA) 
NASA/GSFC 


Brief Description 

The advanced TIROS-N/NOAA series was the fourth generation of operational jwlar-orbiting 
meteorological satellites for use in the National Operational Environmental Satellite System 
(NOESS), which supported the Global Atmospheric Research Program (GARP) during 1978-84. 
The spacecraft design provided an economical and stable sun-synchronous platform for advanced 
operational instmments to be used in making measurements of the earth's atmosphere, its surface 
and cloud cover, and the near-space environment. Primary sensors included an Advanced Very 
High Resolution Radiometer (AVHRR) and a TIROS Operational Vertical Sounder (TOVS). 
Secondary experiments consisted of a Space Environment Monitor (SEM) and a Data Collection 
System (DCS). The NOAA 9 carried two other instruments; the Earth Radiation Budget 
Experiment (ERBE) and the Solar Backscatter Ultraviolet Radiometer (SBUV/2). The spacecraft 
were also equipped with a Search And Rescue (SAR) system to receive, process, and relay distress 
signals which were ransmitted by beacons carried on civil aircraft and some classes of marine 
vessels. The spacecraft was bascxl upon the DMSP Block 5D spacecraft bus developed for the 
U.S. Air Force, and was capable of maintaining an earth-pointing accuracy of better than plus or 
minus 0. 1 deg with a motion rate of less tlian 0.035 deg/s. For a more detailed description, see 
A. Schwalb, "The TIROS-N/NOAA A-G Satellite Series," NOAA Tech. Mem. NESS 95, 1978. 

NOAA 8-10, Barkstrom 

Investigation Name - Earth Radiation Budget Experiment (ERBE) 

Flown on - NOAA 9, 10 

NSSDC ID - 84-123A-05, 86-073A-05 

PI - B. R. Barkstrom NASA/LaRC 

Brief Description 

The Earth Radiation Budget Experiment (ERBE) was designed to measure the energy excV nge 
between the earih-atmosphere system and space. The measurements of global, zonal, and regional 
radiation budgets on monthly time scales helped in climate prediction and in the development of 
statistical relationships between regional weather and radiation budget anomalies. The ERBE con- 
sisted of two instrument packages: the nonscanner (ERBE-NS) instrument and the scanner 
(ERBS-S) instrument Tbe ERBE-NS instrument had five sensors, each using cavity radiometer 
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detectors. Four of Aem were primarily earth-viewing: two wide field-of-view (FOV) sensors 
viev ^d the entire disk of the earth from limb to limb, approximately 135 deg; two medium FOV 
sensors viewed a 10-deg region. The fifth sensor was a solar monitor that measured the total radi- 
ation from the sun. Of the tour earth- viewing sensors, one wide ana one medium FOV sensor 
made total radiation measurements; the other two measured reflected solar radiation in the short- 
wave spectral band between 0.2 and 5 micrometers by using Suprasil-W filters. The ea th-einitt»;d 
longwave radiation component was determined by subtracting the short wave measurement from 
the total measurement The ERBE-S instrument was a scanning radiometer containing three nar- 
row FOV channels. One channel measured reflected solar radiation in the shortwave spectral 
interval between 0.2 5 micrometers. Another channel measured earth-emitted radiation in the 

longwave spectral region from 5 to 50 micrometers. The third channel measured total radiation 
with wavelength between 0.2 and 50 micrometers. All three channels were located within a con- 
tinuously rotating scan drum that scanned the FOV across track sequentially from horizon to hori- 
zon. Each channel made 74 radiometric measurements during each scan, and the FOV of each 
channel was 3 by 4.5 deg ^t covered about 40 km at the ea^'s surface. The ERBE-S also 
viewed the sun for calibration. Additional information can be obtained i^m a special issue of the 
Review of Geophysics, v, 24, no, 2, 1986. 


NO A A 8-10, Cuiiningham 

Investigation Name - Solar Backscattered Ultraviolet Radiometer (SBU V/2) 

Flown on - NOAA 9 
NSSDC ID - 84-123A-07 

PI - F, G. Cunningham NASA/GSFC 

Brief Description 

The Solar Backscatter Ultraviolet Radiometer (SBUV/2) was designed to map tota' ozone concen- 
trations on a global scale and to provide the vertical distribution of ozone in the earth’s atmosphere. 
The instrument design was based upon the technology developed for the SBUV/TOMS flown on 
Nimbus 7. The SBUV/2 instrument measured backscattered solar radiation in an 1 1.3-deg field of 
view of the nadir direction at 12 discrete, 1.1 -nnt wide, wavelength bands between 252.0 and 
339.8 nm. The solar iitadiance was determined at the same 12 wavelength bands by deploying a 
diffuser that reflected sunlight into the instrument's field of view. The SBUV/2 also measured the 
solar irradiance or the atmospheric radiance with a continuous spectral scan from 160 to 400 nm in 
increments of 0.148 nm. The SBUV/2 had another narrowband filter photometer channel, called 
the Cloud Cover Radiometer (CCR), that continuously measured the earth's surlace brightness at 
380 nm. The CCR field of view was 1 !.3 deg. 
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-NOAA 8-10, NESDIS Staff- 


Investigation Name - Advanced Very High Rer Mution Radiometer (AVHRR) 

Flown on - NOAA 8-10 

NSSDC ID - 83-022A-01, 84-123A-01, 86-073A-01 

PI - NESDIS Staff 
01 - W. E. Shenk 

Brief Description 

The Advanced Veiy High Resolution Radiometor (AVHRR) was a four- or five-channel scanning 
radiometer capable of providing global daytime and nighttime sea-surface iemperature and infor- 
mation rbout ice, snow, and clouds. These data were obtained on a daily basis for use in weather 
analysis and forecasting. On NOAA 8, the radiometer measured emitted and reflected radiation in 
the following spectral intervals: charmel 1, 0.55 to 0.9 micrometer (visible); channel 2, 0.725 to 
1.1 rrticrometers (near IR); channel 3, 3.55 to 3.93 micrometers (IR window); and channel 4, 

10.5 to 1 1.5 micrometers (IR window). The A.VHRR on NOAA 9 had a fifth channel in the 
Ti.5- to 12.5-micrometer (IR window) region. All channels had a spatial r.^xIution of 1.1 km at 
nadir, and the IR-window channels had a thermal resolution of 0.12 K at 300 K. The AVHRR 
was capable of operating in both real-time or recorded modes. Direct readout data were transmitted 
to ground stations of the Automatic Picture Transmission (APT) class at low resolution (4 km) and 
io ground stations of the High Resolution Picture Transmission (HRPT) class at high resolution 
(1 km). Data recorded on board were available for processing in the NOAA Centr^ CriffvUter 
Facility. They included global area coverage (GAC) data, with a resolution of 4 km, and local area 
coverage (LAC) data which were from select^ portions of each orbit with a 1-km resolution. 
Archiv^ data are available fiv>m SDSD. 

j>IOAA 8-10, NESDIS Staff- 

Investigation Name - TIROS ^tional Vertical Sounder (TOVS) 

Flow on - NOAA 8-10 

NSSDC ID - 83-022A-02, 84-123A-02, 86-073A 

PI - NESDIS Staff NOAA/NESDIS 

Brief Description 

The TIROS Operational Vertical Sounder (TOVS) consisted of three instruments designed to 
provide Temperature and humidity profiles of the atmosphere from the surface to the stratosphere 
(appsoximaiely 1 mb). Tire first instrument was the secorul version of the High Resolution 
Infrared Spectrometer (HIRS/2). The HIRS was originally tested on board the Nimbus 6. The 
FQRS./2 h^ 20 channels in the following spectral intervals; chaimels 1 through 5, the 15-micro- 
meters CO'» bands (15 0, 14.7, 14,5, 14.2, and 14.0 rrucrometers); channels 6 and 7, tire 13.7- 
and 13.4-nucroineter CO2/II2O bands; channel 8, an 1 l.l-mictotr»eter window region; channel 9, 
the 9.7-micnMneter ozone bands; channels 10, 1 1, and 12, the 6-micrometer water vapor brmds 
(8.3, 7.3, and 6.7 micrometers); channels 13 and 14, the 4.57- and 4.52-micrometer N2O bands; 
channels 15 and 16, the 4.46- and 4.'10-micrometer CO2/N2O bands; channel 17, the 4.24-micio- 
meter CX>2 band; channels 1 8 and 19, the 4.0- and 3.7-micrometer window bands; and channel 20, 
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the 0.7-micrometer window region. The HIRS/2 provided data for calculations of teoipenic 
profiles from the surface to 10 mb, water vapor content at three levels of the atmosphere, ana .otal 
ozone content The second instrument the Stratospheric Sounding Unit (SSU), was provided by 
the British Meteoological Office and was similar to the Pressure-Modulated RMometer (PMR) 
flown on Nimbus 6. The SSU operated at three 15.0-micrometer channels using selective 
absoq)tion, passing the incoming radiatitm through three pressure-modulated cells containing CO 2 . 
The SSU provided temperature information in the stratosphere. The third instrument, the 
Microwave Sounding Unit (MSU), was similar to the Scanning Microwave Spectrometer 
(SCAMS) flown on Nimbus 6. The MSU had one channel in Ae 50.31-GHz window region and 
three charmels in the 55-GHz oxygen band (53.73, 54.96, 57.95 GHz) to obtain temperature 
profiles that were fiee of cloud int^erence. The i' lstruments were cross-coarse scarin’ ng devices 
utilizing a step scan to provide a traverse scan, while the orbital motion of the satellite provided 
scanning in the onhogotial direction. The HIRS/2 had a field of view (FO\0 30 km in diameter at 
nadir, whereas the MSU had an FOV of 1 10 km in diameter. Tlie HIRS/2 sampled 56 FOVs in 
each scan line about 2250 km wide, and the MSU sampled 1 1 FOVs along the swath with the same 
width. Each SSU scan line had 8 FOVs with a widdi of 1500 kiiL For a more detailed description, 
see W. L, Smith, "The TTROS-N Operational Vertical Sounder," Bull. Am. Meteor. Soc., v. 60, 
pp, 1 177-1 187, 1979. Archival data are available fiom SDSD. 
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SALYUT 

The Salyut program ("Salute" to the 10th anniversary of spaceflight) is the U.S.S.R space station 
program. A generally accepted definition of "space statioii" infers: 1) high enough orbit (or suffi- 
cient orbit boosts) so that time before decay will permit visits and work by more than one space- 
craft crew, 2) provision other than EVA for personnel transfer to the station, and 3) sufficient work 
volume for three or more astronauts. The Salyut program spacecraft generally fit this definition; 
thus, Salyut 1 launched in April 1971 was the world's first space station. Salyut 6 and subsequent 
flights remained active for years and accommodated many dockings and long-term visiting crews. 

The Salyut were generally cylindrical in shape, 14 m long with diameters varying fiom 2.0 to 
4.15 m. Salyut 1 and 2 had four wings appended while subsequent Salyut spacecraft had only 
three wings or vanes appended. In all cases, these appendages were for the purpose of providing 
power from surfaces covered with solar cells. Weight varied from 18,500 to 20,000 kg. The 
early versions through Salyut 5 had only one docking port, but subsequent versions had two ports. 
Docking vehicles have docked, redocked at the alternate port, occupied both ports simultaneously, 
ai.d docked manually and automatically, with manned and unmarmed spacecraft 

As would be expected, the primary emphasis on the first few Salyut missions (Salyut 1 through 5) 
was on developing technique, experience, and hardware to make space station tender/ous, 
docking, and operation a routine activity. Biology relating to man in space, photo reconnaissance, 
and earth resources imagery appear to be a secondary emphasis. Although meteorological 
observations were not primary activities, there were meteorological observations made on all 
successful Salyut flights. These observations should contribute significantly to meteorological 
research. Meteorology related work from the Salyut included observations coordinated with 
weather research field programs; occultation observations; imagery in UV, visible and IR; and 
multispectral photography for earth resources studies. Due to the limited information available on 
Soviet spacecraft. Table 1 1 is substituted for individual brief descriptions of tlie Salyut satellites 
and their meteorological experiments. 
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TABLE V 


SALYUT PROGRAM 


NSSDC COMMON NAME AND 

ID ORBIT INFORMATION 

71-032A Salyutl 


Launch 

Performance 

a/p 

inc 


pd 


04-19-71 
6 mo 
208/198 km 
52 deg 
89 min 


REMARKS 


Soyuz 10 (71-034R) docked for 5.5 h on 
4-23-71, but none of the crew boarded. 
Soyuz 11 (71-053R) docked on 6 -71 for 
22 days. Weather data taken on 9 days 
included: 

1) Visual observations coordinated 
with Meteor satellite data and 
aircraft observations 

2) Volga valley cloud cover imagery 

3) Solar occultation studies 

4) Earth resources photography. 


73-017A Salyut2 

Launch 

Performance 

a/p 

inc 

pd 


04-04-73 
10 days 
248/207 km 
52 deg 
89 min 


Station did not achieve intended orbit 
and exploded on 4-24-73. 


74-046A Salyut 3 

Launch 

Performance 

a/p 

inc 

pd 


06-25-74 
214 days 
269/266 km 
52 deg 
90 min 


Soyuz 14 (74-051A) docked for 14 days 
on 7-14-74 and was a docking 
demonstration for the subsequent 
Apollo-Soyuz. Weather data taken 
included: 

1 ) Coordinated observations for TROPEX 74 
(tropical weather experiment) 

2) Day horizon and occultation spectrography 

3) Atmospheric cloud imagery. 

Soyuz 15 (74-067 A) rendezvous on 
8-27-74, but docking was not accomplished. 
Film pod was returned to earth and 
recovered in September 1974. 
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TABLE 11 


SALYUT PROGRAM (continued) 


NSSDC COMMON N/ME AND 

ID ORBIT INl’ORMATION 


74-104A Salyut4 

Launch 

Perfonnance 

a/p 

inc 

pd 


12-26-74 
25 mo 
350/337 km 
52 deg 
91 min 


REMARKS 


Soyuz 17 (75-001 A) docked for 29 days on 
1-1 1-75. Weather observations included 
UV and IR data to derive ozone and water 
concentrations. 

Soyuz 18 A (April 5 anomaly) orbit not 
achieved. 

Soyuz 18B (75-044A) docked for 62 days on 
5-25-75. Weather data included; 

1) Earth multispectral photography on 
June 8-11 

2) Use of new sounding method using UV 
and IR observations to map upper 
atmosphere ozone, water vapor, and 
nitrous oxides 

3) Spectrographic photography of 
luminescent clouds and aurora. 

Soyuz 20 (75-106A) accomplished an 
unmanned docking for 89 days on 1 1-17-75. 


77-057A Salyut5 

Launch 

Performance 

a/p 

inc 

pd 


06-22-76 
14 mo 
245/230 km 
52 deg 
89 min 


Salyut 5 was thought to be primarily a 

military photo-reconnaissance mission. 

Data collection which may be weather 

related inUuded: 

1) IR spectrometiy to study the nitric 
oxide-ozone interactions above 20 km 

2) IR observations in the 2-15 micrometer 
band to obtain land and water 
temperatures 

3) Occultation experiments to observe the 
vertical composition of the atmosphere 

4) Observation of pollutants with 5()0-800 m 
vertical accuracy 

5) Participation in "Polar Experiment- 
North-76" that involved a coordinated 
observation program with ships to study 
die climate of E. Greenland and adjacent 
ocean areas. 

Soyuz 21 (76-064A) docked on 7-06-76 for 
48 days. 
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TABLE 11 


SALYUT PROGRAM (concluded) 


NSSDC COMMON NAME AND 

ro ORBIT INFORMATION REMARKS 

• Soyuz 23 (76-lOOA), launched on 10-15-76, 
made 33 earth orbits but did not dock as 
planned. An unscheduled successful water 
recovery was made on Lake Tengis. 

• Soyuz 24 (77-008A) docked on 2-09-77, 
for 16 days. 

• Film pod ejected and recovered 10 days after 
Soyuz 24 recovery. 


77-097A Salyut 6 


Launch 

09-29-77 

Performance 

58 mo 

a/p 

380/391 km 

inc 

52 deg 

pd 

92 min 


Salyut 6 was an improved model space 
station with two docking ports. There were 
33 dockings with visiting crews, of which 
five crews stayed for long terms. Of the 
58 months of operation, there were 676 days 
or about 22 1/2 months of occupancy. About 
one-third of the occupancy time included 
earth observations using a new multi- 
spectral cam.era tested on Soyuz 22. 


82-033A Salyut 7 

Launch 

Performance 

a/p 

inc 

pd 


04-19-82 
44 mo 
212/260 km 
52 deg 
89 min 


Salyut 7 stmcture and operation were similar 
to Salyut 6. Numerous dockings have 
occurred, including Salyut 26 through 
33 and Progress 1 through 12 (excluding 
7 and 11). 
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SEASAT (OCEAN DYNAMIC SATELLITE) PROGRAM 

The Ocean Dynamic Satellite, Seasat 1, was a proof-of-concept mission whose objectives included 
demonstration of techniques for global monitoring of oceanographic phenomena and features, pro- 
vision of oceanographic data for both applications and scientific users, and the determination of 
key features of an opo'ational ocean dynamics monitoring system. 

Seasat 1 was launched on June 27, 1978, and injected into a 790 km, near-circula’*, polar orbit 
with an inclination of 108 degrees. Seasat 1 was designed to monitor oceanographic phenomena 
over a 3-year period, but spacecraft power malfunctions ended the mission prematurely after only 
4 months. 

The Seasat 1 sensor complement comprised a radar altimeter (ALT), a Synthetic Aperture Radar 
(SAR), a Seasat-A Satellite Scatterometer (SASS) that was a microwave imaging radiometer, a 
Scanning Multichannel Microwave Radiometw (SMMR) identical to the one on Nimbus 7, and a 
Visible/IR Radiometer (VIRR) identical to the Scamiing Radiometer (SR) on NOAA 5. 

The compressed pulse radar altimeter (ALT) measured the altitude between the spacecraft and the 
ocean surface with a precision of ± 10 cm. Other derived parameters include wave height, ocean- 
surface slope, ocean-surface currents and sea state. 

The microwave wind scatterometer (SASS) operated at 14.6 GHz with a pulse repetition frequency 
of 34 pulses per second. Radar signal strength returns were observed across a 1500-km wide 
subsatellite swath with the 250-km outer edges of the swath providing only high wind speeds. 
There was a 400-km wide swath directly below the spacecraft where no measurements were made. 
Observations over the remaining portion of the swath were interpreted up to an accuracy of 
± 2 m/s for wind speeti and ± 20 deg in direction for wind velocities that ranged from 4 to 
26 m/s. 

The Synthetic Aperture Radar (SAR) produced images in botli clear and cloudy areas. It operated 
at 1.275 GHz or the L-band (bandwidth 19.0 MHz) with pulse repetition frequencies of 1464, 
1540, 1580, or 164? pulses per second. Returns of wave form and signal strength of the radar 
signal were interpreted as images of the ocean siuface. Wave properties (direction and height) for 
wavelengths between 50 and KXX) m were determined. Some meteorological features, such as 
severe storms, squall lines, rain cells, and windrows over sea surface, were imaged. Ice, oil 
spills, current patterns, and other similar features were also identified. Identical SAR observing 
equipment was later carried on the Shuttle STS-2. 
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The Scanning Multichannel Microwave Radiometer (SMMR) was a 10-channel (five frequencies: 
37, 21, 18, 10.69, and 6.63 GHz dual-polarized) scanning radiometer to observe microwave 
brightness temperatures at wavelengths of 0.8, 1.4, 1.7, 2.8, and 4.6 cm. From these observa- 
tions, sea- surface temperature, surface wind magnitude, low-level v/inds, water vapor, liquid 
water content, mean cloud-droplet size, and ocean ice were determined. These ocean-momentum 
and energy-transfer parameters were obtainable on a nearly all-weather basis. 

The Visual and Infrared Scanning Radiometer (VIRR) was a two-channel radiometer used to 
observe reflected radiation in visible wavelengths (0.52 to 0.73 micrometer) during the day, and 
emitted IR radiation (10.5 to 12.5 micrometers) during day and night. Derived observables include 
surface temperatures (earth, sea, and cloud top) and imageiy of visible and thermal features, such 
as clouds and ocean currents. 

A second spacecraft, Seasat-B, was proposed to continue the proof-of-concept for ocean monitor- 
ing. However, this flight had been deferred to the National Oceanographic Satellite System 
(NOSS), which was to be launched in the late 1980's, but was then cancelled. Two special issues 
of the Journal of Geophysical Research (87, no. C5, 1982, and 88, no. C3, 1983) contain papers 
on all of the Seasat instruments and some data analyses. 
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SEASAT 111-H-Hfc.llllMHBBUI 


SPACECRAFT COHMOK MAKE- SEASAT 1 

ALTERNATE WA«Ei- OCEAN DYNAMICS SAT- A. SEA SATELLITE- A 
10J67» SHASAT-A 

NS30C It>- 78-06AA 


PERSONNEL 
TL - H.J. 

PIERSON 

CUNY INST HAR*ATMOS SC 

TM - H.L. 

GRANTHAM 

NASA-L.*^RC 

TM - <?. 

FLITTNER 

NOAA-^NS 

TM - L. 

BAER 

OCEAN ♦ ATMOSP SERVICE 

TM - I.M. 

HALBERSTAM 

NASA-JPL 

TM - H.L. 

JONES. aR. 

ilASA-LARC 

TM - D. 

HOOKE 

U OF KANSAS 


LAUNCH DATE- 06/27/78 HEII^.T- 1800. KQ 

LAUNCH SITE- VANDENBERG AFB» UNITED STATES 
UUNCH VEHICLE- ATLAS-AGEN 

SPONSORING COUNTRY/ AGENCY 

UNITED STATES NASA-OSTA 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 100.7 MIN 
PERI APSIS- 769. S(H ALT 

PERSONNEL 

PH - N.E. OIBERSON 

PS - J.A. DUNNE 

BRIEF DESCRIPTION 

The Ocean Dynamics Satellite (Seasat 1) was dcsisnea to 
provide measurements of sea-surface winds, sea-surface 

temperatures* wave hcishis. internal waves, atmospheric lihuld 
water content. sea ice features, ocean features, ocean 

toposrephy. and the marine goold. Seasat 1 provided slobal 
coverage every S6 h. The instrument payload consisted of (1) 
an X-band compressed pulse radar altimeter (ALT). (2) a 

coherent synthetic aperture radar (SAR). C3) a Seasat-A 
icatterometer system (SASS). (A) a scanning multichannel 
microwave radiometer (SMMR). and (5i a visible and infrared 
rodlofflcter (VIRR). The accuracies obtained were distance 

between spacecraft and ocean surface to 10 cm. wind speeds to 2 
m/ 3 » and surface temperatures to 1 des C. For more information 
about Seasat 1. see ”S#asat mission overview." Science, v. 20A» 
pp. wi05-l<i2A. 1979. and a special issue on the Seasat 1 
sensors. IEEE J. of Oceanic Eng,, v. OE-5. 1980. On October 
10. 1978. Stasai 1 failed due to a massive short circuit In its 
electrical system. During most of its 105 days In orbit. 
Sk^asat 1 returned a unique and extensive set of observations of 
the earth's oceans. 

SEASAT 1. MCLAIN 

INVESTIGATION NAME- VISIBLE AND INFRARED RADIOMETER I VIRR) 


EPOCH DATE- 06/28/78 
INCLINATION- IC8.0 DEG 
APOAPSIS- 799. KM ALT 


NASA-JPL 

NASA-JPL 


BRIEF DcSCRIPTI.^N 

The Seasat-A Satallite Seal tarometar tSASJ.) experiment 
was ditigntd to use an active r-edar sys'en to maasure tea 
surface winds. The Instrument, developed from the Skylab 
expcrlmantal scat taromet?^ . determined wind dlr-^tion within 20 
des ond wind speed from A to 26 m/t with un dccurecy of 2 m/s. 
The transmitted frequency was IA.6 GHr. The SASS Illuminated 
the sea surface wl^h four fen-shaped beams (two orthogonal 
beaius* each sno k*!i wide, on each side of the ground track). 
Th? high wind swaths added on additional 250 km to each side. 
The spatial resolution was 50 km over » region 4f 200 to 700 km 
on elthrr side of the spacecraft. For mort detailed 

Information* see J. H. Johnson, et al.. "Saasat-A satelllta 
scattcrometer instrument evaluation.** IEEE J. of Oceanic ing.» 
V. OE-5, pp. iS8-lAA, 1980. The SASS began operetlng on July 
6, 1978, and gathered data for approximately 2290 h. Data art 

evsllable from SDSD. 

SEASAT 1. ROSS 

INVESTIGATION NAME- SCANNING MULTICHANNEL MICROWAVE 
RADK tETER (SMMR) 

NSSDC ID- 78-06AA-05 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 


TL - 

D.8. 

ROSS 

NOAA-ERL 

TM - 

J.M. 

SHERMAN, in 

NOAA-NESDIS 

TM - 

F.T. 

BARATH 

NASA-JPL 

TM - 

J. 

WATERS 

NASA-JPL 

TM - 

J.P. 

HOLLINGER 

US NAVAL RESEARCH LAB 

TM - 

T.T. 

WILHEIT. JR. 

NASA-GSFC 

TM - 

N. 

HUANG 

NASA-GSFC-WFF 

TM - 

C.T. 

SWIFT 

NASA-LARC 

TM - 

H.J. 

CAMPBELL 

US GEOLOGICAL SURVEY 

TM *• 

V.J. 

CARDONE 

OCEAN HEATHER INC 


NSSDC ID- 78-06AA-0A INVESTIGATIVE PROGRAM 

CODE EE, APPLICATIONS 

INVEST IGATION DISCIPLINE(S) 
METEOROLOGY 
OCEANOGRAPHY 


PERSONNEL 

TL - E.P. MCLAIN 
TM - R. BERNSTEIN 
TM - C.K. HUH 
TM - M.L. BARNES 
TM - F.H. VUKOVICH 
IH - K.D. FELLcRKAN 


NOAA-NESDIS 
SCRIPPS INST OCEANOGR 
LOUISIANA STATE U 
NASA-GSFC 

RESEARCH TRIANGuE INST 
NASA-GSFC 


BRIEF DESCRIPTION 

The Visible and Infrared Radiometer (VIRR) experiment 
provided (1) cloudcover and (2) clear air sea surface 
temperatures and cloud top brightness temperatures. This 
sensor, nearly Identical to the Scanning Radiometer (SR) flown 
on the ITQS/NCAA series spacecraft, consisted of two scanning 
radiometers, a dual SR processor and two SR recorders. The 
rai^' .Iter measured reflected radiatio. from the 
earv.i/atmosphere system in the 0.69- to 0 . 96-mlcrometer region 
during the day and emitted thermal IR radiation from the earth 
and its atmosohere in the 10.5- to 12. 5-micrometer region 
during both daytime and nighttime. The measurements were used 
to Bid in interpreting the measurements from the microwave 
instruments. The spatial resolution was 9 km for both 

channels. -^ore detailed Information ran be found In P. 
KaCialn. "Vljiible and infrared radiometer on Scasat-l." ^EEE J. 
Oceanic Eng., v. OE-5, pp. 166-168, 1980. The Inv.rument 
performance war better than specified until August 27. 1978. 

Jien the scan drlvt ceaaed functioning. Data are available 
from SDSD. 
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BRIEF DESCRIPTION 

The primary purpo-.c of the Scanning Multichannel 
Microwave Rauiometer (SMMR) experiment was (1) to provide 
all-weather measurements of ocean surface temperature and wind 
speed, and (2) to obtain Integrated liquid water column content 
and atmospharic water vapor column content for path length and 
attenuation corrections to the ALT and SASS observations. 
Microwave brightness temperatures were observed with a 
10-cnanr,el (five-frequency dual polarized) scanning radiometer 
operating at 0.8-, 1.6-, l./~, 2.8-. and 6.6-cm wavelengths 
(37. 21, 18. 10.7, and 6.6 GHz). The antenns was a parabolic 
reflector offset from nadir by 0.73 rad. Motion of the antenna 
reflector provided cbservatlons from within a conical volume 
along the ground track of the spacecraft. The SMMR had a swath 
width of about 600 km and the spatial resolution ranged from 
about 22 kM at 37 GHz to about 100 km at 6.6 GHz. The absolute 
accuracy of sea surface temperature obtained was 2 K deg with a 
relative accuracy of 0.5 K deg. The accuracy of the wind speed 
measurements was 2 m/s for winds ranging from 7 to about 50 
m/s. The same experiment was flown on Nimbus 7. A more 
detailed description car. be found In E. Nioku, et al.. "The 
Seasat Scanning Multichannel Microwave Radiometer (SMMR)* 
Instrument description and performance.** IEEE J. Oceanic Eng.. 
V. OE-5. pp. 100-115. 1980. The instrument operated 

continuouslv in orbit from July 6. 1978 for a period of 95 
days, until the spacecraft failed on October 10, 1978. Data 
ere available f.'om SDSD. 

SEASAT 1. 

INVESTIGATION NAME- RADAR ALTIMETER (ALT) 

NSSDC 10- 78-066A-01 INVESTIGATIVE PROGRAri 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 


INVESTIGATION NAME- SEASAT-A SATELLITE SCATTEROMETER (SASS) 

NSSDC ID- 78-066A-03 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
OCEANOGRAPHY 


PERSONNEL 



TL - B.D. 

TAPLEY 

U OF TEXAS. AUSTIN 

TM - S.L, 

SMITH. Ill 

usN surface WEAPNS CTR 

TM - B.H. 

cmviTZ 

NOAA-NOS 

TM - H.F. 

TOWNSEND 

NASA-GSFC-WFF 

TM - J.T. 

MCGO(X)AN 

NASA-GSFC-WFF 

TM - H.M. 

BYRNE 

NOAA-PHEL 

TM - E.M. 

GAPOSCHKIN 

SAO 

TM - P. 

DELEON I BUS 

US NAVAL RESEARCH LAB 

TH - B. 

VAPLEE 

US NAVAL RESEARCH LAB 

TM - C.J. 

COHEN 

USN SURFACE HEAPNS CTR 
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miEF DESCRIPTION 

7ht Altliiti:tr (ALT) txp«rl»tnt iiftiturtd (1) tht 

«pfe«e<^ift hflfht abovt «tan saa laval and (2) tha altnlflcant 
arava halfht and backacattar coafficiant of tha ocaan aurfaca 
banaath tha apacaeraft. Tha altiaxiar was a nora accurata 
vtrslon of tha Skylab Radar Altlnatar* and waa aimUar to tha 
altlwatar flown on GEOS S. Two of Ita uniqua faaturaa wara a 
llntar FM trananlttar with a bandwidth* rhSch yltldtd a 

5»12S-na tlna-dalay raaolution* and nleroproeaaaor-lnploaantad 
elOfce<^loop ransa tracklnp* automatic sain control* and 
paal-tlme aatinatlon of alsnlfieant wave halght, Tha 
Inatrumant oparatad at 15. S GHz ualnp a l>m parabolic antenna 
polntad at nadir and iiad a awath width which varied from 2«< to 
12 km* dapandlns on ata state. The prtclslon of tha halpht 
maesuramant was 10 cm (rms). Tha aatlmata of slsnlf leant wave 
halnht was accurate to 0.5 m or lOS* whichever was sraater* and 
the ocean backscattar coefficient had an accuracy of 1 dB. For 
a more datallad desorption* see H. Townsend* **Ar Initial 
assessi<«nt of the performance achieved by the Seasat-1 radar 
altimeter*** IEEE J. of Oceanic. Ens.» v* OE-5* pp. 80-92* 1980. 
The ALT was turned on for the first time on July 5* 1978* end 
declared operational on July 7* 1976. The ALT uperated 
successfully until October 10* 1978* when the spccccraft 

prematurely termlneted the mission. Data are available from 
SDSD. 

SEASAT 1. TELEKI 

INVESTIGATION NAME- SYNTHETIC APERTURE RADAR (SAR) 

NSSDC ID- 78-064A-02 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 

PERSONNEL 


TL 

- 

P.G. 

TELEKI 

US GEOLOGICAL SURVEY 

TM 

- 

D.B. 

R(JS$ 

NOAA-ERL 

TM 

- 

M.J. 

CAMPBELL 

US GEOLOGICAL SURVEY 

TH 

- 

A. 

LOOMIS 

NASA-JPL 

TM 

- 

H.E. 

BROMN. JR. 

NASA-JPL 

TM 

- 

F.T. 

BARATH 

NASA-JPL 

TM 

- 

D.H. 

RODGERS 

NASA-JPL 

TM 

- 

C.L. 

RUFCNACH 

NOAA-ERL 

TH 

- 

J.H. 

SHERMAN. Ill 

NOAA-NESDIS 

TH 

- 

R. 

STEWART 

SCRIPPS INST OCEANOGR 

TM 

- 

J. 

2ELENKA 

ENVIRON RES INST OF Ml 

TM 

- 

O.H. 

SHEHDIN 

NASA-JPL 


BRIEF DESCRIPTION 

The coherent Synthetic Aperture Radar (SAR) was deslsncd 
to use wave pattern and dynamic behavior Information to ootaln 
Imties of the ocean. The SAR* imasina In the L'band (1.275 
GHz) looked to the starboard side of the subsatelllte track 
with a swath 100 km wide at a 20-dea Incidence ansle. The 
Imaacs had a spatlol resolution of 25 m. The Instrument, flown 
I on Apollo 17 as the Apollo luner sounder* yielded Imsacs of 

waves with wave lensth in the range of 50 to 1000 m end could 
1 determine wove direction within 25 des with the possibility of 

j a 180-de9 amblaulty for one-tide imaacs. Have hclaht could 

1 also be determined from the data for fully developed seas. The 

Imsalng rada’* functioned tht >uah clouds end nominal rein to 
provide wave patterns near shoreline and pictures of Ice* oil 
spills* current patterns, and .Imllar fcat’-res. For a mort 
detailed description* tee R. L. Jordan* **The Seasat-A 
synthetic-aperture radar systems*" IEEE J. Oceanic Eng.* v. 
OE-5* pp. 154-16<* 1980. This experiment generated a very high 
I ate of data (lie Mbps). The SAR data were not recorded on 
board the satellite* but were transmitted to the ejrth and 
rtcordod at ground stations. Data were cniiected .‘rom about 
500 pass.es. with an average pass duration of 5 min. For an 
Index of data* tee "Seesat views oceans and sea let with 
synthetic-aperture rader." JPL 81-120* NASA-JPL* 1981. Data 
are available from SDSD and ESRIN-Earthnat Pregramme Office* 
Via Galileo Galilei* ObOAA Frascati* Italy. 
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SHUTTLE REMOTE SENSING PROGRAMS (I) 



The NASA Space Transportation System (STS) orbiters, more commonly known as the Space 
Shuttle, have carried experiments and payloads since 1982 that are designed to obtain remote- 
sensing measurements of the earth. Despite tlie fact that the flights were short (usually several 
days) and the paths were limited to low- to mid-latiaides, some exciting data were co-lected. Of 
particular interest to meteorologists, besides those data obtained from the Spacelabs which are 
described in the Shuttle Remote Sensing Programs (2), are the Night/Day Optical Survey of 
Lighming (NOSL) experiment data and the numerous photographs taken with hand-held cameras. 

The NOSL experiment was performed by astronauts on the STS 2, 4, and 6 flights. Its main 
objective was to relate storm development to lightning structure and occurrence. The experiment 
consisted of a camera with a zoom, lens, a photocell sensor, and a connected tape recorder. The 
camera was a 16-mm motion picture. Data Acquisition Camera (DAO that had been flown on 
Apollo and Skylab missions. The zoom action of the camera ranged from a 40-deg FOV (222-km 
ground coverr , j) for object locations, o a 6- deg FOV only (32-km ground coverage) for closed 
up observations. Ihe diffraction grating attached to the lens provided ligiitning spectrographs 
during nighttime observations from which temperature, pressure, molecular species, electron 
density, and percent of ionization in the path of lightning were derived. The photocell system 
mounted beside the camera acquired lightning stroke data, through the recorder, to correlate with 
the photography of daylight lightning flashes or nighttime lightning strokes. 

Because the STS 2 flight was curtailed by orbiter system problems and available crew time was 
very limited, vety few data were collected the first time the experiment was conducted. The NOSl 
on STS 4 and 6 operated nonunally and obtained a large quantity of data. 

During other Shuttle flights, thousands of photographs were taken witli hand-held cameras. Some 
were specifically designated for meteorological use, such as he series of cloud photographs taken 
during the STS 4 1-D mission. Besides the NOSL data and the hand-held camera photo^aphs, 
there were data from other Shuttle experiments that may be applied to the study of atmospheric 
chentistry and meteorology. 

An experiment called Measurement of Air Pollution from Satellites (MAPS) was conducted on the 
STS 2 and 41-G flights. It measured the distribution of carbon monoxide in the troposphere by 
means of a tv/o-channel (4.67-micrometcr) gas filter radiometer. Tlie Shuttle imaging radars SIR-A 
and SIR-B were flown on the same flights with MAPS. They were the follow-on experiments of 
the Seasat Synthetic Aperture Radar (SAR). The instrument operated at L-band (1.278 GHz) with 
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varying viewing angles of 15 to 60 deg (47 deg for SIR- A) to create two-dimensional images of the 
earth's surface. SIR-A obtained a total of 8 h of data with a swath width of 50 km and a spatial 
resolution of 40 m x 40 m; SIR-B obtained about 7 h of data with a swath width of 20 to 50 km and 
a spatial resolution of 25 m x (17 to 58) ta Although most images are used for geoscientific 
studies, several were interpreted for fronts and wind and wave patterns in the ocean incurred by 
severe storms. 


Another imaging instrument, the Modular Optoelectric Multispectral Scanner (MOMS), was flown 
on the Shuttle Pallet Satellite (SPAS) onboard the STS 7 and 1 1, respectively. The two-channel 
scanner measured earth targets at 0.6 and 0.8 micrometer, with a swath width of 140 km and a 
ground resolution of 20 m. About 250 visible and IR images were collected from each of the two 
missions. Lastly, the large format camera (LFC) flown on the STS 41-G obtained thousands of 
stereographic photographs with a 10-m grounu resolution. Although most test sites were imaged 
under optimum weather conditions, and both the MOMS and the LFC data are primarily for earth 
resources studies, some may be applicable to meteorological studies. 

No individual spacecraft and experiment descriptions are included here. Instead, a listing of Shuttle 
remote sensing programs follows to identify the contacts for data (see Table 12). 
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TABLE 12 


SHUTTLE REMOTE SENSUVG PROGRAMS (1) 


EXPERIMENT 

SHUTTLE FLIGHTS 

FLIGHT DURATION 

CONTACT 

Hand-held 
camera photo 

Multiple 

Vary 

EROS Data Center 

LFC 

STS 41-G 

10/05/84-10/13/84 

EROS Data Center 

MAPS 

STS 2 

11/12/81-11/14/81 

NSSDC/WDC-A-R&S 


STS 41-G 

10/05/84-10/13/84 


MOMS 

STS 7 

06/18/83-06/24/83 

German Remote Sensing 


STS 11 

02/03/84-02/11/84 

Data Center, 
Oberpfaffenhofen 

NOSL 

STS 2 

11/12/81-11/14/81 

Dr. Bernard Vonnegut, 


STS 4 

06/27/82-07/04/82 

State University of 


STS 6 

04/04/83-04/09/83 

New York at Albany 

SIR-A 

STS 2 

11/12/81-11/14/81 

NSSDC/WDC-A-R&S 

SIR-B 

STS 41-G 

10/05/84-10/13/84 
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SHUTTLE 2: SPACELAB 




SHUTTLE REMOTE SENSING PROGRAMS (2): SPACELAB 


The Spacelab, always remaining attached to a Space Shuttle, serves as a near-earth platform for 
scientists participating directly in the experiments for periods of 1 to 4 weeks. The Shuttle/ 
Spacelab system, a joint effort of NASA and ESA, offers a new capability for investigating the 
earth's environment, solar-terrestrial relationships, and the physics of the solar system and beyond. 
Experiments carried out by the payloads range from passive observation of remote astronomical 
energy sources, to in situ active probing of the earth's atmosphere and magnetosphere, to the 
examination of the processing of materials in space. 

Initial Spacelab missions were planned as multidisciplinary flights, and later missions were dedi- 
cated to a particular scientific discipline. On a given flight, the Spacelab configuration can consist 
of a module only, a pallet only, or a combination of a module and pallet. Spacelabs are launched 
into circular 250- to 370-km orbits with 50- to 57-deg inclination. The first Spacelab was launched 
on September 30, 1983, for a 10-day duration. 

Experiments of meteorological interest included a metric camera and a Microwave Remote Sensing 
Experiment (MRSE) on Spacelab 1. The metric camera provided over 1000 black and white, 
color, and color IR images of the earth's surface with a ground resolution of 20 m. The MRSE 
was a rada^ facility that operated at a frequency of 9.65 GHz in three modes: (1) a two-frequency 
scatterometer for measurement of ocean wave spectra at wavelengths within a range of 5 to 500 m, 
(2) a Synthetic Aperture Radar (SAR) for imaging earth surface at a 25-m resolution over an 
8.5-km swath, and (3) a passive microwave radiometer for observing naturally emitted microwave 
radiation from the earth to provide sea surface temperatures to an accuracy of ±1 K. Due to some 
operational problems, the MRSE was able to work only in the passive sensing mode and, con- 
sequently, had collected very few data. Images from the metric camera can be obtained from 
Dr. M. Reynolds, ESTEC, Postbus 299, 2200 AG Noordwijk, Netherlands. 
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STS 9/SPACCLAB h 


STS 9/SPAaEUA6 1. REYNOLDS — 



SPACECRAKT C»t<ON NAME- STS 9/SPACELAB 1 
AlTERHRTE SPACCLAl I/STS 9. SPACE TRANSPORT SYS-9 

1A52S* SPaCELAB 1 

NSSOC ID- 85-lUA 

LAUNCH DATE- 11/28/85 HEIGHT- KTDO. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SHUTTLE 

SPONSORING COI94TRY/AGENCV 

INTERNATIONAL ESA 

UNITED STATES NASA-OSSA 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 11/29/83 

ORBIT PERIOD- 89.5 HIM INCLINATION- 57. DEG 

PER I APSIS- 2A2. KM ALT APOAPSIS- 25A. KM ALT 

PERSONNEL 

MH - J.A. DONNEY. 3RD 
MS - C.R. CHAPPELL 
PH - H.G. CRAFT. JR. 

BRIEF DESCRIPTION 

Tht first Spsctlab ■itsion wss a Joint NASA and European 
Space Astney CESA) aitsion. Spacclab 1 consisted of a 

pressurized cenpartnent (Module) for housing equipment and 
flight personnel and a space-txposed platfora to accoiModata 
Instrunants. Tha conpartaent and platfora ware flown into 
space and returned inside the payload coapartment of the Space 
Shutt' The mission lasted 10 days, and whllt In spaca. tha 
Shuttl: payload compartment doors were opened to allow viewing 

of the earth* sun. and deep space. Spacelab 1 was a 
multidisclpllna mission comprising five broad areas of 
Investlgatlonx Atmospheric Physics and Earth Observations. 
Space Plasma Physics* Astronomy and Solar Physics. Material 
Sciences and Technology, and Life Sciences. The Atmospheric 
Physics investigations conducted studies of the earth's 
anvlronncnt through surveys of temperature, composition, and 
motion of tha atmosphere. The Earth Observations 
Invastlgatlons used and aveluated the capability of advanced 
measuring systems for making topographic and thematic maps from 
high-rcsolutlon photographs and from remote-st-slng data. 
Investigations In the Space Plasma Physics group studied the 
charged particle or plasma environment of the earth. The 
Astronomy Investigations studied astronomical sources of 
radiation In the ultraviolet and X-ray wavelengths. The Solar 
Physics investigations measured the total energy output of the 
sun using three different methods with the Instruments cross 
calibrated so that meaningful comparisons could be made. The 
Material Sciences and Technology investigations took advantage 
of the microgravity conditions to perform studies In such areas 
as crystal growth, metallurgy, tribology, fluid physics, and 
ceramics technology. The Life Sciences investigations were 
concerned with the effects of the space environment (zero 
gravity and high-energy radiation) on human physiology and on 
the growth. development, and organization of biological 
systems. The mission was considered very successful. 

STS 9/SPACELAB 1. DIETERLE 

INVESTIGATION NAME- MICROWAVE REMOTE SENSING EXPERIMENT 

NSSDC ID- 83-116A-39 INVESTIGATIVE PROGRAM 

CODE ZE/CO-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 

PERSONNEL 

PI - G. DIETERLE ESA-TOULOUSE 

PI - G.P. DE LOOR TNO PHYSICS LAB 

BRIEF DESCRIPTION 

The objectives of the microwave remote sensing experiment 
were to develop all-weather remote sensing methods, study 
sensor-object interaction by measurement of ocean surface wave 
spectra with a two-frequency scattcrometer . and verify 
synthetic aperture radar behavior. The microwave remote 
sensing experiment Instrumentation was a radar facility. In 
the active modes, the Instrument transmitted microwave energy 
In X-band (9.65 GHz) to earth targets. A sensitive low-nolsc 
receiver detected the backscattcrcd radar signals. Tht 
Instrument operated in three modest (1) a main mode as a 
two-frequency scattcrometer (2FS). (2) a high-rcsolutlon mode 
as a synthetic aperture radar (SAR). and (3) a passive mode as 
a passive microwave radiometer. In the 2FS mode, the 

Instrument measured the ocean surface wave spectra at 

wavelengths within a rangt of 5 to 500 m by using the complex 
backscatterlng of the ocean surfact at two adjacent microwave 
frequencies. In the SAR mode, areas of the earth's surface 
wart Imaged. The backscattered data were coherently recorded 
and off-line processing provided Imagery with a ground 
resolution of 25 m by 25 m. The radiometer mode, which 
measured naturally emitted microwave radiation from tha earth 
to provide ocean surface temperatures, was used in time 
multiplex with other modes. Due to equipment malfunction* only 
20\ of the planned objectives were accomplished. 


NASA-MSFC 

NASA-MSFC 

NASA-MSFC 


INVESTU iTION NAME- METRIC CAMERA EXPERIMENT 

NSSDC ID- 8S-116A-38 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - M. REYNOLDS ESA-TOULOUSE 

PI - G. KONECNY TECH U OF HANNOVER 

BRIEF DESCRIPTION 

The purpose of tht metric cemera experiment was to test 
the mapping capability of high-rcsolutlon ^pace photography. 
Tht experiment used a Zeiss RMK A30/23 aerial survey cenera and 
a Skylab optical window having the following characteristics: f 
« 305 mm; f-stops available — f/5.6* f/8. f/11; shutter 

speeds— 1/100. 1/250. 1/500. and 1/1000 st negative size— 23 x 

23 cm (length for 550 photos per magazine) i angle of field — 56 
degt and ground resolution — 20 m. Black-and-white, color, and 
color IR films were used. To obtain SOX longitudinal overlap 
of subsequent photographs at a Spacclab velocity of 7.7 km/s. 
there was a time Interval of about 5 s between two successive 
cxposuri^s. Strips 1800 to 2500 km In length were covered on 
the ground In each sequence. Approximately SOX of the planned 
objectives were accomplished. 
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SKYLAB PROGRAM 





Skylab, with experiments developed through cooperative efforts with the world's scientific 
community, was the first space station. An extension of the manned Mercury-Gemini-Apollo 
space programs, Skylab was designed to expand our knowledge of long-duration space flights of 
men and systems and to accomplish selected scientific investigations and observations from earth 
orbit Skylab, consisting of four major assemblies (the orbital workshop, the airlock module, the 
multiple docking adapter, and the Apollo telescope mount), was launched into a 430-km orbit on 
May 14, 1973. At three subsequent times, three-man crews in a modified /^pollo command and 
service module were launched into rendezvous orbit to dock with Skylab. These crews operated 
Skylab experiments for periods ranging from 1 to 3 months over a total period of 9 months. Over 
50 experiments were carried out in areas of life sciences, earth resources, solar physics, 
astrophysics, material sciences, engineering, and technology. Some solar observations were 
continued during two unmanned periods. 

Five experiments in the Earth Resources Experiment Package (EREP) on Skylab permitted simul- 
taneous remote sensing of ground-tmtli sites in the visible, infrared, and microwave spectral bands 
for a coverage of the entire contiguous United States and much of the world. The experiments 
were: (1) the Multispectral Photographic Facility (S190), (2) the Infrared Spectrometer (S191), 

(3) the Multispectral Scanner (S192), (4) the Microwave Radiometer/Scatterometer/Altimeter 
(S193), and (5) the L-band Microwave Radiometer (S194). 

The Multispectral Photographic Facility had two parts. One, a multispectral photographic camera 
(S190A) was used for medium-resolution (about 75 m) black and white and color infrared photos 
and for higher resolution (about 38 m) black and white color photos in visible spectral bands. The 
second part, an earth terrain camera (S190B), was a single-lens camera tliat produced black and 
white, color, and color infrared photos with a much finer resolution (17 to 30 m). This experiment 
provided valuable photographs for large-scale observations of croplands, forests, watersheds, 
geological formations, etc. The cloud and snow cover in the pictures were used for meteorological 
study. 

The other four experiments in the EREP provided valuable data for meteorological use. The 
Infrared Spectrometer (S191) was observed in the visible through near-infrared (0.4 to 
2.5 micrometers) and in the far-infrared (6.0 to 16.0 miciometers) spectral bands. This experiment 
provided data to study the extent and health of surface vegetation, geological structure, atmospheric 
density distribution, and the sea surface temperature field. The Multispectral Scanner (S192) 
operated in 13 spectral bands from 0.4 to 12.5 micrometers. Data were used for spectral signature 
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identification and mapping of ground truth targets in agriculture, forestry, geology, hydrology, and 
oceanography. The fourth experiment in EREP was a Microwave Radiometa/Scatterometer/ 
Altimeter (S193). This passive radiometer and active radar scatterometer operated at 13.9 GHz 
jointly or separately and shared one antenna with the altimeter. The radiometer/scatterometer 
experiment was suitable for establishing sea-surface brightness temperature and roughness (related 
to sea-surface winds). The altimeter was a compressed pulse radar system operating at 13.9 GHz. 
It measured average sea-surface elevations with a resolution of about 0.9 m. The fifth experiment 
was an L-band experiment (S194) that supplemented the measurement results of the microwave 
radiometer by taking into consideration the effect of clouds on radiometric measurements. 

During launch, a solar panel sustained severe damage. This damage was corrected with the con- 
struction of a makeshift awning by the first visiting crew. It was planned to boost the Skylab orbit 
for further scientific use with a boost rocket that would rendezvous and be joined to the Skylab. 
Due to unpredicted rapid orbit decay, the timetable for completion and orbit of the booster was over 
one year late, and the plan had to be cancelled. Reentry occurred in the Indian Ocean area, and 
some debris was recovered in Australia. Queries about data can be directed to the EROS Data 
Center in Sioux Falls, SD. 







SPACECRAFT COMMON NAME- SKYLAB 
ALTERNATE NAMES* M% 

NSSDC ID- 7S-027A 

LAUNCH DATE- 05/U/75 HEIGHT- 90(07. KG 

LAUNCH SITE- KENNEDY SPACE CENTER. UNITED STATES 
LAUNCH VEHICLE- SATURN 

SPONSORING COUNTRY/AGEMCY 

UNITED STATES NASA-OHSF 

INITIAL ORBIT PARAMETERS 

ORBIT TYPE- GEOCENTRIC EPOCH DATE- 05/14/73 

ORBIT PERIOD- 93.4 MIN INCLINATION- 60.0 DEG 

PERIAPSIS- 434.0 KH ALT APOAPSIS- 442.0 KM ALT 

PERSONNEL 

PM - 0.0. SM.fH NASA- JSC 

BRIEF DESCRIPTION 

Tht SKylab ($L) was a aannad. orbltinfl tpacacraft 
CQnpostd of five parte* tha Apollo telascop* aount (ATM)* tha 
acltlplc docklns adaptar (MDA)« tha airlock aodula (AM)» tha 
Instruaant unit UU)* and tha orbital worktho.> (OHS). Tha 
Skylab was in tha fora of a cylinder, with tha ATM bains 
positioned 90 dap froa the longitudinal axis after insertion 
into orbit. Tha ATM was a solar observatory* and it provided 
attitude control and exparlaant pointing for the rest of tha 
cluster. It was attached to the MDA and AM at one and of the 
OHS. Tht retrieval and installation of fila used in the ATM 
wes accoaplished by astronauts durlns extravehicular activity 
(EVA). The MOA served as a dock for the comaand and service 
Bodules* which served as personnel taxis to the Skylab. The AM 
provided an airlock between the HOA and the OHS* and contained 
controls and instrumentation. The lU* which was used only 
during launch and the initial phases of operation* provided 
guidance and seouanclng functions for the initial deployment of 
the ATM. solar arrays* etc. The OHS was a nodlficd Saturn 4B 
stage suitable for long duretion manned habitation in orbit. 
It contained provisions and crew quarters necessary to support 
three-person crews for periods of up to 84 days each. All 
parts were also capable of unmanned* in-orbit storage* 
reactivation* and reuse. The Skylab irself was launched on Hay 
14. 1973. It was first manned during the period Hay 25 to June 
22, 1975* by the crew of the SL-2 mission (73-052A). Next* it 
was manned during the period July 28 to September 25* 1975* by 
the crew of the SL-3 mission (73-050A). The final manned 
period *ias from November U. 1973* to February 8* 1974. when it 
was manned by the crew from the SL-4 mission (73-090A). 

SKYLAB. BARNETT 

INVESTIGATION NAME- INFRARED SPECTROMETER 

NSSDC ID- 73-027A-18 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - T.L. BARNETT NASA- JSC 

BRIEF DESCRIPTION 

The primary goal of Skylab experiment S191 was to make an 
evaluation of the applicability and usefulness of sensing earth 
resources from orbital altitudes in the visible through 
near-infrared and in the far infrared spectral rtglons. 
Another specific goal was to assess the value of real-time 
identification of ground sites by en astronaut. The $191 wis a 
dual spectral band system* with its short-wavelength band at 
0.4 to 2.5 micrometers* and its long wavelength spectral band 
at 4.0 to 14.0 micrometers. The 'Id of view of the system 
was one milllrad (0.435-km dlametct rcular foot print)* with 
a spectral resolution of 1 to 5K. ihe experiment IncluJed a 
viewfinder tracking system which a crewman used in acquiring 
and tracking desired sites for $191 use* providing the ability 
to look at relatively small ground targets about 0.44 km in 
size. A 14-mm camera was used to photograph these sites. The 
primary data were recorded on magnetic tape along with data 
from other sensors in the earth resources experiment package 
(EREP). The magnetic tape and tht film from the viewfinder 
camera were returned with each craw rotation. For information 
of data availability* contact the EROS Data Center* U.S. 
Oeologlcal Survey* Sioux Falls* South Dakota. 

INVESTIGATION NAME- MULTISPECTRAL PHOTOGRAPHIC FACILITY 

NSSDC ID- 73-027A-17 INVESTIGATIVE PROGRAM 

CODE EE, APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 
EARTH RESOURCES SURVEY 


PERSONNEL 

PI - K* DEMEL NASA-JSC 

BRIEr DESCRIPTION 

Tha S190 Skylab experiment was dtsignad to photograph 
rtglons of tht earth's surface* including oceans* In a range of 
wavelengths from near Infrared through the visible. The 
facility had two parttt the multlspectral photographic cameras 
(S190A) that simultaneously photographed the aame area* each 
viewing a dlffarcnt wavelangth* and the earth terrain earners 
(S190B) which was a single-lens camera. The S190A experiment 
conslsttd of siu hlgh-prtclslon 70-mm cameras. The matched 
distortion and focal length camera array contained forward 
motion compensation to correct for spocecraft motion. The 
f/2.8 lenses, with a focal length of 4 In., hod a field of view 
of 21.1 deg providing a square surface coverage of about 143 km 
on each side from tht 435-km altitude. Tht system wis designed 
for the following wsvelength/fllm eombinatlonst (1) 0.5-0. 4 
Bieroaeter* Panatomlc-X B^H* (2) 0.4-0. 7 micrometer* 

Panatomlc-X B«H* (8) 0.7-0. 8 micrometer* IR B«H* (4) 0.8-0. 9 

micrometer* IR B^H* (5) 0.5-0.88 micrometer* IR color* and (4) 
0.4-0. 7 micrometer* hlgh-resolutlon color. The spectral 
rtglons dcsignatad were selected to separate the visible and 
photographic infrared spectrum into bands that ware expected to 
be most useful for multlspectral analysis of aarth surface 
features. Further spectral rafinemants were made by using 
different filter combinations. This camera system provided 
photos with a ground resolution so to 44 m In the visible 
wavelengths and 73 to 79 m In the infrared wavelengths. The 
$1906 camera utllizad o single I8-ln focal length lens with 
5-ln. film. Its field of view of 14.2 deg pr'ivlded a surface 

coverage of about 109 km by 109 km. This camera was designed to 
use hlgh-resolutlon color film and was operated from the OHS 
sal window* producing photos with a ground resolution of 17 to 
SO B. The camera compensated for spacecraft forward motion 
through programmed camera rotation. Shutter speeds were 
selectable at 5* 7* and 10 msec with a curtain velocity of HO 
in./s. For information of data availability* contact the EROS 
Data Center* u.S. Geological Survey* Sioux Falls* South Dakota. 

INVESTIGATION NAME- MICROHAVE RAD I (METER /SCAT TEROMETER/ 
ALTIMETER 

NSSDC ID- 73-027A-20 INVESTIGATIVE PROGRAM 

CODE EE* APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 

EARTH RESOURCES SURVEY 

PERSONNEL 

PI - D.E. EVANS NASA-JSC 

BRIEF DESCRIPTION 

The objectives of this S195 Skylab experiment were (1) to 
provide the near-simultaneous measurement of the radar 
differential backscatterlng cross section and the passive 
microwave thermal emission of the land and octan on a global 
scale* and (2) to provide engineering data for ust in designing 
space radar altimeters. The S193 was useful in studying 
varying ocean surfaces* wave conditions* sea and lake ice* snow 
cover, seasonal vegetational changes* flooding, rainfall and 
soil types. The sensor generally operated over ocean and 
ground areas where ground truth data were available* but 
additional targets of opportunity* such as hurricanes and 
storms. were viewed when the opportunity arose. S193 
incorporated a radiometer* a icatterometer * and a radar 
altimeter* all operating at the same frequency of 13.9 GHz. 
The equipment shared a common glmballed antenna mounted on the 
outside of the multiple docking adapter. The scatterometcr 
measured the backscattering coefficient of ocean and terrain as 
a function of incidence angle ranging from 0 to 48 deg. The 
rtdlometer was a passive sensor which measured the brightness 
temperature* from a cell on the earth's surface* as a function 
of incidence angle from the surface. The altimeter was a 
compressed-pulse radar systam to measure average ocean-surface 
elevation variations with a resolution of about 0.9 km. The 
S193 ground coverage was 48 deg forward and 48 deg to either 
side of the spacecraft ground track. All data were recorded on 
magnetic tape on ont digitized channel. The 

radiometer/scatterometer data were recorded at 5.33 kbs* the 
altimeter data at 10 kbs. For information of data 
availability, contact the EROS Data Center* U.S. Geological 
Survey* Sioux Falls* South Dakota. 

INVESTIGATION NAME- L-BAND MICROWAVE RADIOMETER 

NSSDC ID- 73-027A-2I INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 

EARTH RESOURCES SURVEY 
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NASA-JSC 



PERSON^CL 

PI - O.E. EVANS 


BRIEf' DESCRIPTION 

This Skylsb txpsrlwsnt CSIfO was to suppltatnt 
txp<rlM»nt S193 (75'027A'20) In atasurlns tht brlshtntss 
taripsraturt of tht tarth's surfsca along tht spactcraft track* 
which would providt octan surface ftalurts* varying winds over 
O'jtan areas* and earth surface feetures Inforaatlon. Tht SI94 
experlaent was a passive* non-sctnning Microwave aensor that 
utilized a fixed planar array antenna. The brightness 
teaperature of tht earth was recorded in the L-band range froa 
1.4 t 1.427 GHz with a digital output giving an absolute 
antenna teaperature to an accuracy of 1 deg K. The systea 
utilized a built-in calibration schtat that saapled known 
sources. The spatial characteristics were a half-power beaa 
width of 15 deg* first null beaa width of S7 deg (97X of power) 
and a circular footprint of approxlaately 124-ka dlaa. 
(half-powe'*). All data were recorded on aagnctlc tapes. The 
data output was at 200 bps. For Inforaatlon of data 
ovsllablll<:y* contact the EROS Data Center* U.S. Geological 
Survey* SI »ux Falls* South Dakota. 


SliVLAB, KORB— 


INVESTIGATION NAPE- MULTISPECTRAL SCANNER 


NSSDC ’.D- 73-027A-19 INVESTIGATIVE PROGRAM 

CODE EE* APPLlCrtiiONS 


INVESTIGATION DISCIPUNE(S) 
METEOROLOGY 
OCEANOGRAPHY 
EARTH RESOURCES SURVEY 


PERSONNEL 

PI - C.L. KORB 


NASA- JSC 


BRIEF DESCRIPTION 

The primary goal of Skyleb experiment S192 was to assess 
the feasibility of multlspectral techniques* developed In the 
aircraft program* for remote sensing of earth resources from 
space. Specifically* attempts were made at spectral signature 
Identification and aiapping of ground truth targets In 
agriculture* forestry* geology* hydrology* and oceanography. 
The S192 Instrument had 12 spectral bands with wavelengths 
ranging from 0.41 to 2.43 micrometers In the visible and near 
IR regions* and 1 band in the 10. 2-12. S micrometer thermal IR 
region. The system gathered quantitative 
hlgh-spatlal-resolutlon line-scan imagery data on radiation 
reflected and emitted by selected ground sites In the U.S. and 
other parts of the world. The motion of the sensor was a 
circular scan with a radius of 41.8 km. Data of ground scenes 
were recorded as the scan swept a track 74 km wide In front of 
the spacecraft* yielding a 79-m ground resolution. The S192 
optical mechanical scanner utilized a SO-cm reflecting 
telescope with a rotating mirror. The telescope and mirror 
were mounted outside the multiple docking adapter. Information 
on days of operation end area of coverage of experiment can be 
obtained from the EROS Data Center* U.S. Geological Survey* 
Sioux Falls* South Dakota. 
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SOYUZ PROGRAM 





The Soyuz program is the U.S.S.R. solution to transportation of crews and material to and from 
their space station (Salyut) satellites. The major emphasis of the project is to develop ferry craft 
technology and use/docking techniques in cc*ncert with analogous development in the Salyut and 
Progress programs. Other experimental emphasis included medical/biological experiments, manu- 
facturing, and surveys related to geology and earth resources. In addition to the Soyuz spacecraft, 
an unmanned prograntj (Progress spacecraft) was developed to transport fuel and supplies to space 
stations. 

The Soyuz satellites were nominally made up of two or three sections. The cylindrically shaped 
(approximately 7 feet in diameter by 9 feet in length) service module has been launched in at least 
four major variations and has always been one component of the Soyuz spacecraft. The command 
module was headlight shaped (paraboloid of revolution) with dimensions similar to the service 
module a^'d has been launched in at least three major versions. The small end of the conunaiid 
module was usually connected to the spherical (over 2 m diameter) orbital module. This has flown 
in at least four versions and has contained equipment, food, and supplies *n addition to the docking 
jjort. On occasion, the orbital or the command module was omitted. The three connected compo- 
nents made up a roughly cylindrical spacecraft about 2.5 m in diameter and 8 m long. The term 
"Sovietsky Soyuz" is translated as "Soviet Union," but the term Soyuz may also refer to the project 
mission of making union (docking) with the space station craft. 

With the exception of Soyuz 2 (target for docking test) and Soyuz 20 and 34 (unmanned docks 
with Salyut 4 and 6), most flights appear to have included some manner of meteorological 
observations in their planning, many of which may have been only logged visual observations. 
Soyuz 22 was an 8-day test of a newly developed six-channel, multispectral, high-speed camera 
(MKF-6) with stereo capabilities. This equipment was a joint U.S.S.R.-Democratic Republic of 
Germany development manufactured by Zeiss of the DRG. This Raduga (rainbow) experiment had 
two IR and four visible channels. It was intended to photograph earth surfaces for studies 
primarily in geology, geography, agriculture, and forestry. Secondary considerations were 
meteorological, oceanographic, and cryospheric studies. This experiment was similar to the Skylab 
Experiment S 109. 

In nearly all flights, successfully docked equipment and experiments used the Soyuz for trans- 
portation and accomplished the observations during their Salyut residence. Flights of less than 
4 days were usually rendezvous, tests, or failed docking flights. Flights of 4 to 8 days usually 
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consisted of successful dockings and visiting crews. Long-term residence on the Salyut space 
station ranged from 16 days (Soyuz 14 and Salyut 2) to 185 days (Soyuz 35/37 and Salyut 6). 
Salyut 4 and 5 each had two long-term visiting crews for over 70 hours total on each space station. 
Salyut 4 occupancy was during early and mid- 1975, while Salyut 5 was occupied during periods 
from mid-1976 to early 1977. Salyut 6 was the first truly operational space station, its equipment 
and activities included two decking ports, frequent docking of two spacecraft at one time, 

15 visiting crews, unmanned supply and refueling dockings, and three long-term scientific crew 
residencies. Considering only Salyut 6 and 7, observations have been made frequently ever since 
December 1977. 

The first 1 1 Soyuz were designed for three astronauts. Subsequent to crew deaths on Soyuz 1 1, 
the spacecraft were redesigned to allow for only two crew members. The last numbered Soyuz 
(Soyuz 40) was flown in May 1981 to dock with Salyut 6. The new T (transport) series Soyuz, 
redesigned for crews of three, was first flown in December 1979, and Soyuz T-5 was the first 
spacecraft docked to Salyut 7. 

Since the Soyuz flights are related to meteorological research only indirectly through supply to, and 
residence on the Salyut series, no spacecraft listings or 'descriptions are provided here. It is sug- 
gested that the interested reader investigate references to Salyut spacecraft (especially Salyut 6 and 
7) for more detail on meteorological experiments and observations related to tiie Soyuz progra^n. 
Table 13 lists known Soyuz flights with related information, including identification of those with 
meteorological experiments. 
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FABLE 13 


SOYUZ PROGRAM 

NSSDC SOYUZ DATES SCENCE SALYUT 

ID NUMBER LAUNCH RETURN MI SSI ON* CON TA CT^ C RE ffi REMARKS 


67-037A 

1 

67-04-23 

to 

04-24 





1 

Descent parachute failure. 
Astremaut killed during 
recntry/landing. 

68-093A 

2 

68-10-25 

to 

10-28 





0 

Target for Soyuz 3. 

68-094A 

3 

68-10-26 

to 

10-30 

M 

A 



1 

Roidezvous with Soyuz 2. 

69-004A 

4 

69-01-14 

to 

01-17 

M 

A 



1-3 

Received 2 cosmonauts by 
EVA from Soyuz 5. 

69-005A 

5 

69-01-15 

to 

01-18 


A 



3-1 

Docked with Soyuz 4. 

69-085A 

6 

69-10-11 

to 

10-16 



G 


2 

Soyuz 6, 7, 8 r^dezvous. 

69-086A 

7 

69-10-12 

to 

10-17 



G 


3 

Soyuz 6, 7, 8 rendezvous. 

69-087A 

8 

69-10-13 

to 

10-18 





2 

Soyuz 6, 7, 8 raidezvous. 

70-041A 

9 

7(W)6-02 

to 

CJ6-19 

M 

A 



2 


71-034A 

1C 

71-04-02 

to 

04-04 




l,d,5 1/2 hours 

3 

Salyut not hoarded. 

71-053A 

11 

71-06-06 

to 

06-30 

M 


G 

l,d,3 wedcs 

3 

Astronauts killed during 
leentry/landing. 

73-067A 

12 

73-09-27 

to 

09-29 



G 


2 


73-103A 

13 

73-12-18 

to 

12-23 



G 


2 


74-051A 

14 

74-07-03 

to 

07-19 


A 

G 

3,d,16days 



74-067A 

15 

74-08-26 

to 





3,r 



74-096A 

16 

74-12-02 

to 

12-08 





2 

Apollo-Soyuz checkout 

75-OOlA 

17 

75-01-11 

to 

02-09 

M 

A 

G 

4,d,30days 

2 


75-044A 

18 

75-05-24 

to 

07-26 

M 

A 

G 

4,d,63 days 

2 



* M = Meieoroiogical observations 

A = other Atmospheric observatitms 
G = Geology, geography, earth resources, biology, etc. 
^ Salyut ID, rendezvous (r) or docked (d), time docked. 
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TABLE 13 


SOYUZ PROGRAM (continued) 


NSSDC 

ID 

75-065A 

SOYUZ 

NUMBER 

DATES 

LAUNCH RETURN 

SCIENCE 

MISSION* 

SALYUT 

CONTACrt 

CREW 

REMARKS 

19 

75-15-07 

to 

07-21 

M 

A 

G 


2 

Apollo docking. 

75-106A 

20 

75-11-17 

to 

76-02-16 




4,d,91 days 

0 


76-064A 

21 

76-07-06 

to 

08-24 

M 

A 

G 

5,d,48 days 

2 


76-093A 

22 

76-09-15 

to 

09-23 

M 

A 

G 


2 

Test flight for new multi- 
spectral camera MKF-6. 

76-lOOA 

23 

76-10-14 

to 

10-16 




5,r 

2 

Docking system malfunction. 

77-008A 

24 

77-02-07 

to 

02-25 

M 

A 


5,d,16 days 

2 


77-099A 

25 

77-10-09 

to 

10-11 




6j 

2 

Docking problems. 

77-1 13A 

26 

77-12-10 

to 

01-16 

M 


G 

6.d.37days 

2 

Crew returned in Soyuz 27 
after 96 days in Salyut 1. 

78-003A 

27 

78-01-10 

to 

03-16 




6,d,65 days 

2 

Crew returned in Soyuz 26. 
Dual docking ports both in 
use. 

78-023A 

28 

78-03-02 

to 

03-10 


A 

G 

6.d. 8 days 

2 


78-061A 

29 

78-06-15 

to 

09-03 

M 


G 

6,d,80days 

2 

Reactivated Salyut 6 after 
3-month shutdown. Crew 
returned to Soyuz 31. 

78-065A 

30 

78-06-27 

to 

07-05 


A 

G 

6,d, 7 days 

2 


78-081A 

31 

78-08-26 

to 

11-02 

M 

A 

G 

6,d.94 days 

2 

Crew returned in Soyuz 29 
after 140 days in Salyut. 

79-018A 

32 

79-02-25 

to 

06-13 

M 


G 

6,d,109days 

2 


79-029A 

33 

79-04-10 

to 

04-12 

M 


G 

6/, 2 days 

2 


79-049A 

34 

79-06-06 

to 

06-14 




6,d, 8 days 

0 


79-103A 

T-1 

79-12-16 

to 

80-03-26 




6,d,10 days 

0 


80-027A 

35 

80-04-09 

to 

06-03 

M 

A 

G 

6,d^5 days 

2 

Crew returned in Soyuz 37. 

80-041A 

36 

80-05-26 

to 

07-31 

M 


G 

6,d 

2 

Crew returned in Soyuz 35. 

80-04SA 

T-2 

80-06-05 

to 

06-09 




6,d.4days 

2 
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TABLE 13 

SOYUZ PROGRAM (concluded) 


NSSDC 

m 

SOYUZ 

NUMBER 

DATES 

LAUNCH RETURN 

SCIENCE 

MISSION* 

SALYUT 

CONTACrt CREW 

REMARKS 

80-064A 

37 

80-07-23 to 

10-11 

M 

G 

6,d,80 days 

2 

Crew returned in Soyuz 36. 

80-075A 

38 

80-09-18 to 

11-27 


G 

6,d. 9 days 

2 

Repair mission. 

80-094A 

T-3 

80-11-27 





3 


81-023A 

T4 

81-03-12 


M 

A G 

6.d 

2 


81-029A 

39 

81-03-22 



G 

6.r 

2 


8I-042A 

40 

81-05-14 




6.d 

4 


82-042A 

T-5 

82-05-13 




7,d 

2 


82-063A 

T-6 

82-06-24 




7,d 

3 


82-080A 

T-7 

82-08-19 




74 

3 


83-035A 

T-8 

83-04-20 




7.1 

3 


83-062A 

T-9 

83-06-27 




74 

2 


84-014A 

T-10 

84-02-08 




74 

3 


84-032A 

T-11 

84-04-03 




74 

3 


84-073A 

T-12 

84-07-17 




74 

3 






t 


vi 
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TIROS (TELEVISION AND IR OPERATIONAL SATELLITE) PROGRAM 


The development of a meteorological satellite was first begun by the Advanced Research Projects 
Agency (ARPA) of the Department of Defense and was later transferred to NASA. On 
April 1, 1960, TIROS 1, the first full-time meteorological satellite, was launched. TIROS 1 and 
nine TIROS spacecraft subsequendy launched were equipped with a dual 'iV camera system each 
consisting of a camera, a vidicon tube, a tape recorder, and a transmitter. Pictures could either be 
stored on board or transmitted directiy to a command and data acquisition (CDA) station depending 
on whether the satellite was beyond or within the communication range of a ground statior . 

TIROS 2, 3, 4, and 7 each carried, in addition, a five-channel scanning medium-resolution infrared 
radiometer for measuring emitted radiation from the earth and its atmosphere. Two other infrared 
sensors were also flown on TIROS spacecraft: a wide-field radiometer (TIROS 3 and 4) and a 
low-resolution omnidirectional radiometer (TIROS 3, 4, and 7). These last two sensors provided 
low-resolution infrared data for radiation budget studies. 

The first four TIROS satellites were launched into near-circular orbits with an orbit inclination of 
48 deg, which provided TV coverage of the sunlit portion of the earth between 55 deg N and 
55 deg S latitude. The orbit inclination on TIROS 5 through 8 was increased to provide TV 
coverage for the area between 6,5 deg N to 65 deg S latitude. The orbits of TIROS 9 and 10 were 
intended to be near-polar and sun-synchronous to extend the sensor coverage to the entire sunlit 
portion of the earth and also allow observations to be taken over areas at approximately the same 
local time each day. Only TIROS 10 achieved this desired orbit. A failure in the guidance system 
placed TIROS 9 in a nonsynchronous elliptical orbit 

All ten TIROS satellites were spin stabilized. With the exception of TIROS 9, TIROS satellites had 
both of their TV cameras mounted on the satellite base with tlieir optical axes parallel to the space- 
craft spin axis. Since the spin axis lay in the orbital plane, the cameras were directed earthward for 
only approximately one fourth of each orbit. To overcome this problem, TIROS 9 was placed in a 
cartwheel mode in which the spacecraft spin axis was normal to the orbital plane. The two TV 
cameras were relocated with their optical axes normal to the spacecraft spin axis so the earth could 
be viewed once during each satellite revolution. With this arrangement, it was possible for the first 
time to monitor the daytime global cloud cover on a nearly continuous basis. 

TIROS 8 was the first satellite to be equipped with Automatic Picture Transmission (APT) 
capabilities. On the previous TIROS satellites, direct TV transmission was possible only when the 
satelUte was in communication range with either of two ground stations (Wallops Island, VA, and 
the Western Test Range). The APT system on TIROS 8 was capable of transmitting local. 
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daytime, cloud-covo- pictures directly to any properly equipped ground station in the global APT 
network. 


t 


The TIROS research and development program was intended to produce "research" satellites 
constructed and operated for the purpose of developing an "operational" satellite for use by the 
Weather Bureau. The immediate realization of the operational utility of TIROS 1 products led to 
the adoption of the TIROS satellites as an operational facility soon after TIROS 1 was launched. 

These first 10 TIROS satellites yielded information on global cloud cover, extended man's knowl- 
edge of the distribution and formation of various cloud systems, provided valuable data on global 
heat balance and water vapor distribution, and supplied meteorologists with near real-time pho- 
tographs of weather systems influencing their local areas, thereby permitting more accurate fore- 
casts. These satellites were also responsible for the detection of many hurricanes long before con- 
ventional meteorological observation networks could have done so, thus enabling the National 
Weather Service to issue timely storm advisories and warnings that saved countless lives. The 
TIROS name continued to be used as a smes satellite name for two satellite types; namely, the 
TIROS-N/NOAA series and the ADVANCED TIROS-N (ATN) series, whose descriptions can be 
found under "NOAA (6-D)AlROS N" and "NOAA (8-J)/ATN," respectively. A summary of the 
usage of the name "TIROS" in various programs is included in Table 14. 
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TABLE 14 


TIROS-RELATED SATELLITE NAMES 

Six different acronyms have been used with satellites related to the TIROS meteorological satellite 
development. Acronym definitions are noted below, followed by a listing identifying these satel- 
lites and the relationship of the prelaunch names to the postlaunch names. 

ATK - Advanced TIKOS-N, funded by NOAA. Refers to NOAA 8-10, H-J. 

ESSA - Funded by Environmental Science Services Administration. 

ITOS - Improved TOS . 

NOAA - Funded by the National Qceanic and Atmospheric Administration 
(successor to ESSA). 

or - Operational TIROS. 

TIROS - Television and InfraRed Operational Satellite. 

TOS - TIROS Operational Satellite. 


PRELAUNCH POSTLAUNCH 

NAME NAME 


TIROS 

- A through I 

TIROS 

- 1 through 9 

OT 

- 1 

TIROS 

- 10 

OT 

- 2,3 

ESSA 

' 2,1 

TOS 

- A through G 

ESSA 

- 3 through 9 

TIROS 

- M 

rros 

- 1 

rros 

- A, D, F,G, H 

NOAA 

- 1 through 5 

TIROS 

- N 

TIROS 

- N 

NOAA 

- A, C, E, F, G 

NOAA 

- 6, 7, 8, 9. 10 

NOAA 

- H,I,J,K,L,M 


(to launched) 
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Spacecraft Name - TIROS 1-10 


S/C 

Alternate 

NSSDC 

Launch 

Inc. 

Perig. 

Apog. 

Pd. 


Name 

ID 

Date 

(deg) 

(km) 

(tan) 

(min) 

TIROS 1 

TIROS-A 

60-002B 

04/01/60 

48.4 

693 

750 

99.2 

TIROS 2 

TEROS-B 

60-016A 

11/23/60 

48.6 

609 

742 

98.3 

TIROS 3 

TIROS-C 

61-017A 

07/12/61 

47.9 

742 

812 

100.4 

TIROS 4 

TIROS-D 

62-002A 

02/08/62 

48.3 

712 

840 

100.0 

TIROS 5 

TIROS-E 

62-025A 

06/19/62 

58.1 

586 

972 

100.0 

TIROS 6 

TIROS-F 

62-047A 

09/18/62 

58.3 

686 

713 

98.7 

TIROS 7 

TIROS-G 

63-024A 

06/19/63 

58.2 

621 

649 

97.4 

TIROS 8 

TIROS-H 

63-054A 

12/21/63 

58.5 

691 

765 

99.3 

TIROS 9 

TIROS-I 

65-004A 

01/22/65 

96.4 

705 

2582 

119.2 

TIROS 10 

TIROS-J 

65-051A 

07/02/65 

98.6 

751 

837 

100.8 


S/C 

TIROS 1 
TIROS 2 
TIROS 3-10 


PM 

W. G. Stroud 
NASA/GSFC 
R. A. Stampf (NLA) 
NASA/GSFC 
R. M. Rados (Retired) 


PS 

H. I. Butler 
NASA/GSFC 
Aero, and Meteor. Div. 

NASA/GSFC 
Aero, and Meteor. Div. 
NASA/GSFC 


Brief Description 


TIROS 1-10 (Television and Infrared Observation Satellite) were spin-stabilized meteorological 
spacecraft designed to test experimental television techniques and infrared equipment. The satel- 
lites were in the form of an 18-sided right prism, 48 or 56 cm high and 107 cm in diameter. The 
top and sides of the spacecraft were covert with approximately 9200 1- by 2-cm silicon solar 
cells. The TIROS satellites were equipped with a television camera system and an automatic pic- 
ture transmission system for taking cloud-cover pictures, three radiometers (two-channel wide- 
field, omiudirectional, and five-channel scanning) for measuring radiation from the earth and its 
atmosphere, and an electron temperature probe. Tlie satellite spin rate was maintained between 
8 and 12 rpm by the use of five diametrically opposed pairs of small solid-fuel thrusters. 

TIROS 2-10 were equipped with a magnetic attitude-control device. The first four TIROS were 
launched into near-circular orbits with an orbit inclination of 48 deg to provide TV coverage of the 
sunlit portion of the earth between 55 deg N and 55 deg S lat. The orbit inclination on TIROS 5-8 
was increased to provide TV coverage between 65 deg N to 65 deg S lat. The orbits of 
TIROS 9-10 were intended to be near-polar and sun-synchronous to extend the sensor coverage to the 
entire sunlit portion of the earth, but only TIROS 10 achieved this desired orbit. A failure in the 
guidance system placed TIROS 9 in a nonsynchronous elliptical orbit. TIROS 1-8 and 10 were 
designed for a fixed attitude relative to space. TIROS 9 was placed in a cartwheel mode in which the 
spacecraft spin axis was normal to the orbital plane. With two TV cameras on its rim, the TIROS 9 
spacecraft rolled along its near-polar orbit at a rate of 10 revolutions a minute to provide daily global 
cloud cover on a nearly continuous basis. A more detailed description and performance summ^ can 
be found in A. Schnapf, "TIROS; The Television and Infrared Observation Satellite," J. of British 
Interplanetary Society, v. 19, pp. 386-409, 1963-64, and R. M.Rados, "The Evolution of the 
TIROS Meteorological Satellite Operational System," Bull. Amer. Meteor. Soc., v. 48, pp. 326-337, 
1967. 
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TIROS 1-10, Barksdale, Rados 


Investigation Name - Scanning Radiometer (SR) 


S/C 

TIROS 2, 4 
TIROS 3 
TIROS 7 


NSSDC ID 

60- 016A-02 

62- 002A-03 

61- 017A-03 

63- 024A-02 


PI 

J. D. Barksdale 
NASA/GSFC 
R. M. Rados (Retired) 
NASA/GSFC 
J. D. Barksdale 
NASA/GSFC 


01 

J. D. Barksdale 
NASA/GSFC 


Brief Description 


This radiometer measured the emitted and reflected radiation, of the earth and its atmosphere. The 
five-channel radiometer scanned the earth and space as the satellite spun about its axis. The 
radiometer's bidirectional optical axes WCTe inclined to the satellite spin axis at angles of 45 and 
135 deg. The sensor used bolometer detectors and filters to limit the spectral response and to pro- 
vide comprehensive data by measuring radiation intensities in selected portions of the infrared 
spectrum. The spectral bands of five channels were: (1) 6.0 to 6.5 micrometers (water vapor 
absorption), ^) 8.0 to 12.0 micrometers (atmospheric window), (3) 0.2 to 6.0 micrometers, 

(4) 8 to 13 micrometers (TIROS 4 used this channel to transmit a redundant time reference signal), 
and (5) 0.5 to 0.75 micrometer for reference and comparison with the TV systems. The water 
vapor absorption band was replaced by a 14- to 16-micrometer carbon dioxide band on TIROS 3.- 
The major limitation of the experiment was the uncertainty in the absolute value of the measure- 
ments, resulting from the degradation of the sensors. A more detailed description of the instrument 
was given in R. W. Astheimer, et al., "Infrared Radiometric Instruments on TIROS n," J. of Opt. 
Soc., V. 51, pp. 1386-1393, 1961. 


TIROS 1-10, Butler, NESDIS Staff 


Investigation Name - Television Camera System 


S/C 

NSSDC ID 

TIROS 1,2 

60-002B-01 

60-016A-03 

TIROS 3 

61-017A-04 

TIROS 4-10 

62-002A-04 

62-025A-01 

62- 047A-01 

63- 024A-04 
63-054A-01 
65-004A-01 
65-051A-01 


PI 

H. I. Butler 
NASA/GSFC 
NESDIS Staff 
NOAA/NESDIS 
NESDIS Staff 
NOAA/NESDIS 


OI 


R. M. Rados (Retired) 
NASA/GSFC 


Brief Description 


The TV system was developed to obtain cloud-cover pictures for operational meteorological use. 
The experiment consisted of one two independent camera chains, each containing a television 
camera, a magnetic-tape records, md a television transmitter. The two sensor units were capable 
of concurrent or independent operation. Three different lens systems were used on the TIR()S 
spacecraft. On TIROS 1 and 2, the TV system had one narrow-angle (12-deg) lens and one wide- 
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angle (104-deg) lens. TIROS 3, 7, 9, and 10 had two wide-angle lens systems. TIROS 4, 5, and 
6 had one medium-an^e (78-deg) lens system and one wide-angle system. TIROS 8 had only one 
wide-angle lens. Excep: on TIROS 9, the cameras were mount^ on the baseplate of the spacecraft 
with their optical axes parallel to the spacecraft spin axis. Since the spin axis lay in the orbital 
plane, the cameras were directed earthward for only approximately one-fourth of each orbit The 
two cameras on TIROS 9 were mounted 1 80 deg apart on the side of the spacecraft and canted 
64 deg from the spacecraft spin axis. The cameras were automatically triggered into action only 
when they came in view of the earth. The TV pictures were transmitted dSrctly to either of two 
ground-receiving stations or stored on magnetic tape for later playback, depending on whether the 
satellite was wiUiin or beyond the communication range of the station. The TV cameras used 500 
scan-line, 1.27-cm vidicons. Each recorder could store up to 32 (48 for TIROS 9) frames of 
pictures. Transmission of the 32-frame sequence was accomplished in 1(X) s of a 3-W FM 
transmitter operating at a nominal ftequency of 235 MHz. At nominal attitude and altitude 
(approximately 700 km), a picture taken by the wide-angle camera covered a 1200- x 1200-km 
square with a spatial resolution of 2.5 to 3.0 km at nadir. The medium-angle camera covered a 
725-km X 725-km square and had a resolution of 2 km. Data from this experiment are available 
through SDSD. For a complete index of these data, see "Catalog of Meteorological Satellite Data - 
TIROS 1 Television Cloud Photography," "(Catalog of Meteorological Satellite Data - TIROS 2 
Television Cloud Photography," etc. 


tiros 1-10, Hand 

Investigation Name - Widefield Radiometer 
Flown on - TIROS 2, 3, 4 

NSSDC ID - 60-016A-01, 61-017A-02, 62-002A-02 

PI - R. A. Hand NASA/GSFC 

Brief Description 

The low-resolution, nonscanning, two-channel radiometer measured the thermal and reflected solar 
radiation from the earth-atmosphere system. The radiometer consisted of two detectors: one black 
and one white thermistor bolometer. Each of the detectors was mounted in the apex of a highly 
reflective Mylar cone. The black detector responded equally to reflected solar radiation and long- 
wave terrestrial radiation (0.2 to 50 micrometers). The white detector reflected solar and visible 
radiation and measured only long-wave thermal radiation (5 to 50 micrometers). The optical axis 
of each detector was parallel to Ae satellite spin axis. The field of view (50 deg) of tiie detectors 
when viewing the eai^ directly below the satellite was a circle of 832 km diameter. This area was 
within the field observed by the wide-angle television camera, and thus a direct measure of the heat 
balance of the earth-atmosphere system viewed in any of the pictures was provided. The radiation 
data were recorded on a continuously running endless loop magnetic tape that completed its cycle 
in about 100 min. Data older than 100 min were erased as newer data were recorded. The experi- 
ment performed normally, but the quality of the data was very poor because of decreased sensitiv- 
ity of the detectors, detector-spacecraft thermal coupling, and less than nominal radiative charac- 
teristics. Thus, the collected data were too ambiguous for reduction or analysis. The experiment 
was described in "The TIROS Low Resolution Radiometer," NASA TN-D-614, 1964. 
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TIROS 1-10, Hunter 

Investigation Name - Automatic Picture Transmission (APT) 

Rown on - TIROS 8 
NSSDC ID - 63-054A-02 

PI - C M. Hunter NASA/GSFC 

Brief Description 

This system was a camera and transmitter combination designed to test the feasibility of transmit- 
ting local daytime pictures of cloud cover to properly equipped ground-receiving stations on a real- 
time basis. TTie system consisted of a single camera with a 2,54-cm-diameter vidicon. The camera 
used a 108-deg wide-angle f/1.8 objective lens with a focal length of 5.7 mm, and was mounted on 
the satellite baseplate with its optical axis parallel to the spaceci^t spin axis. The actual picture 
taking required 8 s and the transmission 200 s. Earth-cloud images retained on the photosensitive 
surface of the vidicon were read out at four lines per second to produce an 800-line picture. A 5-W 
TV transmitter (136.95 MHz) relayed the pictures to local APT stations within communication 
range. The faceplate of the vidicon had reticle marks that appeared on the picture format to aid in 
relating the picture to its geographical position on the earth’s st^rface. At nominal satellite attitude 
and altitude (approximately 700 km), a picture covered a 1200-km x 1200-km square with a hori- 
zontal resolution of 7.5 kni at nadir. The experiment performed normally, and good quality pic- 
tures were obtained until the experiment was terminated owing to degradation of the APT camera. 
The APT experiment successfully demonstrated the feasibility of using weather satellites to provide 
meteorologists with local cloud-cover data on a near real-time basis, requiring only the use of a 
photofacsimile machine and.a relatively inexpensive antenna and receiver. APT data were primar- 
ily intended for operational use by the local APT acquisition stations and generally are not avail- 
able for follow-on scientific studies. 


TIROS 1-10, Suomi 

Investigation Name - Omnidirectional Radiometer 
Flown on - TIROS 3, 4, 7 

NSSDC ID - 61-017A-01, 62-002A-01, 63-024A-01 

PI - V. E. Suomi U. of Wisconsin 

Brief Description 

This experiment was designed to measure the amount of solar energy absorbed, reflected, and 
emitted by the earth and its atmosphere. The experiment consisted primarily of two sets of 
bolometers in the form of hollow aluminum hemispheres, mounted on opposite sides of the space- 
craft, whose optical axes were parallel to the spin axis. The bolometers were mounted on mirror 
surfaces so that the hemispheres behaved very much like isolated spheres in space. One bolometer 
in each set was painted black, and one was painted white. Tlie black bolometer absorbed most of 
the incident radiation while the white bolometer was sensitive mainly to radiation with wavelengths 
longer than approximately 4 micrometers. The reflected and emitted radiation could thus be sepa- 
rate TTie sensor temperatures were measured by thermistors fastened to the inside of the hollow 
hemispheres. The sensor temperatures, taken every 29 s, were an average of the two temperatures 
from die matched thermistors. A similar experiment was carried on Explorer 7. 
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TOPEX PROGRAM 


The Ocean Topography Experiment (TOPEX) is a joint U.S.-France mission which provides pre- 
cise global observations of the oceans. Managed by the Jet Propulsion Laboratory for NASA, the 
project was developed in tlie early 1980's and expanded in 1984 to include both U.S. and French 
instp.unentation. The approved TOPEX/Poseidon mission will be launched in 1991 by an Ariane 
launch vehicle. 

The main objective of the mission is to measure the satellite-to-sei-surface range, from which the 
topography of the sea surface can be computed to an accuiacy of 14 cm. This will enable 
oceanographers to determine the ocean's general circulation as well as its mesoscale variability. 
This effort is closely coordinated with the World Ocean Grculation Experiment (WOCE) and the 
Tropical Oceans Global Atmospheres Experiment (TOGA). 

The key instmment on the TOPEX satellite is the NASA dual-frequency (13.7 and 5.3 GHz) radar 
altimeter. It is an upgraded version of the altimeters previously flown on GOES 3 and Seasat. 
Besides making precise and accurate range measurements, the altimeter can also provide ice edge 
location, ice profiles, wave height, and surface wind speed from the shape and amplitude of the 
reflected pulse. Accuracy of the wave height and wind speed is comparable to that obtained from 
in situ measurement. 

Besides the NASA, altimeter, there is also a French-supplied, single-channel altimeter that will be 
sharing the NASA altimeter antenna and operating at 5% of the time. This sensor plus the DORIS 
dual-frequency tracking system receiver will make up the Poseidon portion of the satellite payload. 

There are four other sensors that belong to the NASA payload: 1) a three-channel microwave 
radiometer for water vapor measurements; 2) a TRANET doppler beacon for tracking by the 
Defense Mapping Agency; 3) a laser retroflector array for height verification; and 4) a Global Posi- 
tioning System (GPS) demonstration receiver. 

By acquiring a comprehensive description of the global scale ocean circulation, climatologists and 
meteorologists hope to more precisely parameterize the effect of the oceans on climate and weather. 



TOPEXi 


- TOPEX» UNKNOWN— 


SPACECRAF-T COMMON NAME- TOPEX 
ALTERNATE NAMES- OCEAN TOPOGRAPHY EXPER. 

NSSDC ID- TOPEX 

LAUNCH DATE- 00/00/90 WEIGHT- KG 

LAUNCH SITE" 

LAUNCH VEHICLE- ARIANE 

SPONSORING COUNTRY/AGENC/ 

UNITED STATES NASA 

FRANCE CNES 

PLANNED ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 

ORBIT PERIOD- 120. MIN INCLINAT10^‘- DEG 

PERIAPSIS- 155A. KM ALT APOAPSIS- 1354. KM ALT 

PERSONNEL 

PM - C.A. VAMARONE NASA-JPL 

PS - R.H. STEWART NASA-JPL 

BRIEF DESCRIPTION 

Tht Ocean Topography Experiment (TOPEX) satellite Is part 
of a project planned to coincide with the World Ocean 
Circulation Exparlnent to be conducted in the early 1990''^. 
Th'' satellite is designed to collect altimetry data for 
de'.trminlng precise global sea-surface elevations. The 
spacecraft carries a NASA payload as well as a French CNES 
payload. The NASA payload consists of two p'^imary Instrumentsi 
a dual-fraducncy altimeter and a three-channel* nonscanning 
ailcrowava radlonater. Other NASA instruments include laser 
retroraf lectors* a Doppler beacon* and an experimental GPS 
receiver. The CNES payload consists of a radar altlmatar and a 
high-precision Doppler tracking system (DORIS). The spacecraft 
orbit is designed to cover the same ground track approximately 
every 10 days. The lifetime of the satellite Is expected to be 
3 to 5 years. 


TOPEX. UNKNOWN 

INVESTIGATION NAME- DUAL-FREQUENCY ALTIMETER 

NSSDC ID- TOPEX -01 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

investigation DISCIPLINE(S) 
OCEANOGRAPHY 

navigation 

GEODESY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The TOPEX dual-frcquancy altimeter measures the 
satelllte-to-sea-surface range* wave height* and wind speed 
directly beneath the spacecraft. The primary measurement 
frequency Is 13.7 GHz (Ku-Band)* and the secondary frequency is 
5.3 GHz (C-Band). The subsequent range difference measured at 
these two frequencies provides a first-order correction for the 
influence of the ionosphere. Corrected accuracy is axpected to 
bt 2. A cm. Tht instrument is an upgraded version of tht typt 
of altlmctar that was flown on the GEOS S gaodatlc satellite 
and the SEASAT oceanographic satellite. Measurement precision 
is between 1 and 2 cm. Sharing its antenna with the CNES radar 
altimeter, the NASA experiment will be operating 95!t of the 
time, with the CNES experiment operating approximately SX of 
the tiaie. 

TOPEX. UNKNOWN 

INVESTIGATION NAME- MICROWAVE RADIOMETER 

NSSDC I'V TOPEX -02 INVESTIGATIVE PROGRAM 

CODE EE. APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
OCEANOGRAPHY 
METEOROLOGY 

PERSO»«CL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The non-acannlng microwave radlomatar on TOPEX measurat 
radiation amlttad from water vapor between the satellite and 
the ocean. The instrument la a refurbished Niebus 7 flight 
spare radlomatar with two channels ramovad* retaining three 
channels that operate at 18. 21. and S7-OHz. raspactively. Each 
channel has vertical polarization* and a redundant 21-(?Hz 
channel will be turr)td on If the primary channel falls. The 
radlomatar uses a 79-ca Nadlr-pelntd offset paraboloid 
raflactlng antenna to mtasurt atmoapharlc amlialvlty. It alao 
uses a cold blackbody calibration with a sky horn loaklng at 
right anglti to the sun lint. Tht footprint of the 2I-CHz 
channel la about 3S km. Haasuramants of the columnar wotar 
vapor along the satalllta ground track are expected to have on 
accuracy of 0.2 so/sg cm ovtr a ranga of 0.2 to 0.0 gm/sa cm. 
They can provide correctloua to altimeter halght data for the 
affacta of atmaapharlc watar vapor to an uncartalnty of 1.2 cm. 


INVESTIGATION NAME- CNES RADAR ALTIMETER 

NSSDC II>- TOPEX -07 INVESTIGATIVE PROGRAM 

CODE EE/CO-OP. APPLICATIONS 

INVESTIGATION DISCIPUNE(S) 
OCEANOGRAPHY 
NAVIGATION 
GEODESY 

PERSONNEL 

PI - UNKNOWN 

BRIEF DESCRIPTION 

The CNES radar nltimatar on TOPEX Is a singla-channel 
(Ku-Band) instrument used to m >re sea s'lrface height. It Is 
a solid-state* low-power* and low-me&r. Instrument of a new 
design. One of tne goals is to have this altim ter as the 
forerunner of subsequent CNES designs. The CNES alti. . '“er will 
share the NA<^A altimeter antenna by operating approximately Ft' 
of the time with the NASA altimeter operating 95X of the tih... 
Measurement accuracy Is exper ^ed to be within 10 cm. 


ORIGINAL PAGE IS 
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VANGUARD SATELLITE PROGRAM 


The Vanguard program was the initial U.S. (Navy) effort to launch satellites. It consisted of 1 1 
satellite launch attempts, of which three woe successful. Five of the launch attempts were made 
with test vehicles (TV) and their backups (BU), of which two woe successful (Vanguard 1 and 3). 
The remaining attempts were made with the satellite launch vehicle (SLV). All launch attempts 
were made between December 6, 1957, and September 18, 1959. The initial success was with 
Vanguard 1 on March 17, 1958. 

The program was authorized in September 1955, with the primary emphasis placed upon the 
technology of orbiting a satellite from a newly designed launch vehicle (based upon the Viking 
rocket design) and on operational experience. Vanguard 2 experimentation was directed toward 
study of earth cloud cover, while the other two successfully launched satellites carried 
expoimentation designed to study micrometeorites, energetic particles, and magnetic fields. 

In addition to Table 15, which summarizes the Vanguard program, the descriptions of Vanguard 2 
and its experiment are included here. 


TABLE 15 


NSSDC 

IQ 

VAGT3 

VAGT3B 

58- 002B 

VAGT5 

VAGSLl 

VAGSL2 

59- OOlA 

VAGSL5 

VAGSL6 

59-007A 


VANGUARD PROGRAM 


OTHER 

NAMES 


Vanguard 1 
1958 P2 


Vanguaid 2 
1959 “1 


Vangua'^d 3 
1959 Ti 


LAUNCH 

LAUNCH 

ORBIT 



VEHICLE 

DATE 

a/p 


inc 

REMARKS 

Vanguard TV-3 

12-06-57 





Vanguard TV-3BU 

02-05-58 





Vanguard TV-4 

03-17-58 

3968-650 

34.3 

134 

1.47 kg. 0.16 m 
dia. sphere 

Vanguard TV-5 

04-28-58 





Vanguard SLV-1 

05-27-58 





Vanguard SLV-2 

06-26-58 





Vanguard 3 
Vanguard 4 

09-26-58 

02-17-59 

3320-559 

32.9 

126 

9.8 kg, 0.5 m 
dia. sphere 

Vanguard 5 

04-13-59 





Vanguard 6 

06-22-59 





Vanguard TV-4BU 

11-18-59 

3744-512 

33.4 

130 

Satellite did 


from rocket; 

45 kg (23 kg 
payload), 0.5 m 
dia., 2.5 m long 
cylindcr/spherc 


t 
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VANGUARD 2< 


t 


SPACECRAFT COMMON NAME- VANGUARD 2 
ALTERNATE NAMES- 1959 ALPHA K 00011 
VANGUARD SLV 4 

NSSDC ID- S^OOIA 

LAUNCH DATE- 02/17/5t HEIGHT- ».8 KO 

LAUNCH SITE- KE»«EDV SPACE CENTER. UNITED STATES 
UUNCH VEHICLE- VANGUARD 

SPONSORING COUNTRY/AGENCV 

UNITED STATES DOD-NAVY 

INITIAL ORBIT PARAMETERS 
ORBIT TYPE- GEOCENTRIC 
ORBIT PERIOD- 125.60 HIN 
PERIAPSIS- 559. KM ALT 

PERSONNEL 

PM - J.P. HAGEN (NLA) US NAVAL RESEARCH LAB 

PS - J.P. HAG£N(NLA) US NAVAL RESEARCH LAB 

BRIEF DESCRIPTION 

Vansuard 2 was an aarth-orbltlns satelllta dasisnad to 
aiaaturr cloud-cover distribution over the daylight portion of 
its orbit. The spacecraft was a 9.8 ks aasneslun sphere 50.8 
cm in diameter. It contained two optical telescopes with two 
photocells. The sphere was Internally gold-plated and 
externally covered with an aluminum deposit coated with silicon 
oxide of sufficient thickness to provide thermal control for 
the instrumentation. Radio communication was provided by a 
1-H. 108.03-MHz telemetry transmitter and a 10-mH* 108-KHz 

beacon transmitter that sent a continuous slsnal for tracking 
purposes. A command receiver was used to activate a tape 

recorder that relayed telescope experiment data to the 

telemetry transmitter. Both transmitters functioned normally 
for 19 days. The satellite was spin stabilized at 50 rpm. but 
telemetry data were poor because of an unsatisfactory 

orientation of the spin axis. The power supply for the 
instrumentation was provided by mercury batteries. 

VANGUARD 2. STROUD 

INVESTIGATION NAME- OPTICAL SCANNER 

NSSDC ID- 59-OOU-Ol INVESTIGATIVE PROGRAM 

CODE EE» APPLICATIONS 

INVESTIGATION DISCIPLINE(S) 
METEOROLOGY 

PERSONNEL 

PI - W.O. STROUD NASA-GSFC 

BRIEF DESCRIPTION 

The optical scanner experiment was designed to obtain 
cloud-cover data between the equator and 55 to 45 deg N 
latitude. As the satellite circled the earth* two photocells 
located at the focus of two optical telescopes aimed In 
diametrically opposite directions, measured the intensity of 
sunlight reflected from clouds (about 80%). from land masses 
(15 to 20%). and from sea araas (5%). The satellite notion and 
rotation caused the photocells to scan the earth in successive 
"lines.** Separate solar batteries turned on a recorder only 
when the earth beneath tht satellite was in sunlight and about 
SO aiin of data per orbit were obtained* The measured 
reflection intensities were stored on tape. Ground stations 
Interrogated the satellite by signaling its command receiver, 
which caused the entire tape to be played back in 60 s. The 
tape was then erased and rewound. Experiment equipment 
functioned normally* but data were poor because of an 
unsatisfactory satellite spin axis orientation. 


EPOCH DATE- 02/17/59 
INCLINATION- 32.88 DEG 
APOAPSIS- 5320. KM ALT 



ORIGINAL PAGE IS 
OF POOR QUALITY 
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VOSKHOD (SUNRISE) PROGRAM 


The Voskhod program was an extension of the Vostok program, utilizing a modified Vostok 
spacecraft The major change was a replacement of a rather heavy ejection and descent system, 
with seating space for two or three astronauts. Parachute descent of individual astronauts was 
replaced by parachute descent of the capsule supplemented by braking rockets used during the final 
moments before landing. As many as five flights, including Cosmos 47, 57, and 1 10, utilized this 
modified Vostok spacecraft and may be included in this series. Only two were manned and pro- 
vided meteorological data. As with the Vostok series, primary emphasis was upon biological 
studies related to the space environment. Voskhod 1 was the first multimanned spacecraft, and the 
Voskhod 2 flight included the first EVA in its schedule. 

Engineer K. Feoktistor, the science observer on the Voskhod 1 flight, had a movie camera avail- 
able; specific reference has been made to his visual observations of earth, cloud cover, and photo- 
metric studies during orbits 5 and 6. During the Voskhod 2 flight, A. Leonov carried a three-lens 
movie camera on his 20 minute EVA. It is doubtful that a significant number of meteorological 
photographs were obtained, since Leonov's space suit was quite cumbersome, and only 10 
minutes (on tether) were spent free of ihe spaceship. Postflight publicity statements, however, 
indicated that "observations and studies of the earth's atmosphere" were made and that earth 
photographs were made during the EVA. Since the information on meteorological observations is 
so very limited, the spacecraft and experiment description for this program is replaced by 
Table 16. 
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NSSDC 


TABLE 16 

VOSKHOD PROGRAM 


S 


COMMON NAME AND 


64-062A 

Cosmos 47 



Launch 

Performance 

a/p 

inc 

pd 

10-06-64 
1 day 
413/177 km 
64 deg 
90 min 

64-065A 

Voskhod 1 



Launch 

Performance 

a/p 

inc 

pd 

10-12-64 
1 day 
409/178 km 
65 deg 
90 min 

65-0 12 A 

Cosmos 57 



Launch 

Performance 

a/p 

inc 

pd 

02-22-65 
1 day 
512/175 km 
64 deg 
91 min 

65-022A 

Voskhod 2 



Launch 

Performance 

a/p 

inc 

pd 

03-18-65 
1 day 
495/173 km 
65 deg 
91min 

66-015A 

Cosmos no 



Launch 

Performance 

a/p 

inc 

pd 

02-22-66 
23 days 
904/187 km 
52 deg 
95 min 


REMARKS 


I 

■.y 


.it 


Astronauts V. Komarov, Y. Yegarov, and 
K. Feoktistor. Visual observations were 
made of nighttime thunderstorms over Africa. 


Probably exploded in space. 


S 


Astronauts P. Belyayev and A. Leonov 
(first EVA). 


Dogs Veterok and Ugolek recovered. 


t 
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VOSTOK (EAST) 

The Vostok series of six manned spacecraft was the U.S.S.R.'s first manned flight program 
(1 1 spacecraft total) and is somewhat analagous to the U.S. Mercury program. Its first manned 
orbital flight preceded A. Sheppard's first U.S. suborbital flight by about 3 weeks and J. Glenn's 
first U.S. orbital flight by about 10 months. Both programs were completed in the early summer 
of 1963, each with six successful manned orbital flights. Four Vostok flights with dogs preceded 
the manned flights. The Vostok 1 flight with Y. Gagarin was the sixth spacecraft of the U.S.S.R. 
man-in-space program. As in the case of the Mercury program, the major emphasis of the Vostok 
program was biological, i.e., research into the effects of spaceflight on man. Cameras and televi- 
sion equipment were used primarily to observe the astronauts. 

The spacecraft and reentry vehicle was spherical, and approximately 2 1/2 meters (6 ft) in diameter. 
It was connected to a double cone-shaped (base-to-base) support module with spherica’ gas 
cannisters between the spacecraft and the support module. There was a fairing enclosing both 
structures that gave the total appearance of a cylinder capped by a cone with a rounded apex. An 
escape and landing system allowed ejection of the astronaut for parachute descent 

No evidence has been found in the literature referring to earth or cloud photography from Vostok 1. 
This is not at all surprising in view of the short, one-orbit duration of the flight. On flights 2 
through 6, a hand-held movie camera was used. For the Vostok 2 flight, the camera was identified 
as a Konvas cine, three-lens (presumably 16 mm) camera loaded with color film. Cloud and earth 
photography are reported to be of good quality, and a few of the pictures have been published. It 
should be noted that flights 3/4 and 5/6 were tandem flights, Vostok 5 and 6 coming as close as 
5 km to each other in flight. Also to be noted is that the Vostok 6 astronaut was the first female 
astronaut, that her primary qualification was that of a par achutist (no pilot training), and that she 
made specific reference to visual observation of a thunderstorm during the sixth orbit. 

Since little information is available on these spacecraft and their cloud photography experiments, 
the individual spacecraft and experiment descriptions will be replaced by Table 17 which contains a 
tabular summary of the manned flight program. 
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TABLE 17 


VOSTOK PROGRAM 


NSSDC 

m. 

CX)MMON 

NAMES 

ORBIT INFORMATION 

REMARKS 

60-005A 

60-Epsilon 1 
Korabl Sputnik 1 
Sputnik 4 
Kedr 

Launch 

Performance 

a/p 

inc 

pd 

05-15-60 
4 days 
369/3 12 km 
65 deg 
91.2 min 

Recovery failed. 

60-011 A 

60-Lambda 
Korabl Sputnik 2 
Sputnik 5 

Launch 

Performance 

a/p 

inc 

pd 

08-19-60 
1 day 
339/306 km 
65 deg 
90.7 min 

Dogs Belka and 
Strelka recovered. 

60-017A 

60-Rhol 
Korabl Sputnik 3 
Sputnik 6 

Launch 

Performance 

a/p 

inc 

pd 

12-01-60 
1 day 
265/187 km 
65 deg 
88.6 min 

Dogs Pchelka and 
Mushka (recovery 
failed). 

60-008A 

61-Theta 1 
Korabl Sputnik 4 
Sputnik 9 

Launch 

Performance 

a/p 

inc 

pd 

03-09-61 
1 orbit 
249/184 km 
65 deg 
88.5 min 

Dog Chemushka 
recovered. 

61-009A 

61-Iota 1 
Korabl Sputnik 5 
Sputnik 10 

Launch 

Performance 

a/p 

inc 

pd 

03-25-61 
1 orbit 
241/178 km 
65 deg 
88.4 min 

Dog Zvezdochka 
recovered. 

61-012A 

61-Mu 1 
Vostok 1 
Sputnik 1 1 

Launch 

Performance 

a/p 

inc 

pd 

04-12-61 
1 orbit 
327/181 km 
65 deg 
89.1 min 

Astronaut 
Y. Gagarin. 

61-019A 

61-Tau 1 
Vostok 2 
Sputnik 12 

Launch 

Performance 

a/p 

inc 

pd 

08-06-61 
1 day 
257/178 km 
65 deg 
88.6 min 

Astronaut 
G. Tito. 
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TABLE 17 


VOSTOK PROGRAM (concluded) 


NSSDC 

ro 

COMMON 

NAMES 

ORBIT INFORMATION 

REMARKS 

62-036A 

62- Alpha Mu 1 
Vostok 3 

Launch 

Perforaiance 

inc 

pd 

08-11-62 
4 days 
251/183 km 
65 deg 
88.5 min 

Astronaut 
A. Nickolayev. 

62-037A 

62-AlphaNul 
Vostok 4 

Launch 

Performance 

b/p 

inc 

pd 

08-12-62 
3 days 
254/180 km 
65 deg 
88.5 min 

Astronaut 
P. Popovitch. 

63-020A 

Vostok 5 

Launch 

Performance 

a/p 

inc 

pd 

06-15-63 
5 days 
222/175 km 
65 deg 
88.3 min 

Astronaut 
V. Bykovskiy. 

63-023A 

Vostok 6 

Launch 

Performance 

B/p 

inc 

pd 

06-16-63 
3 days 
233/183 km 
65 deg 
88.3 min 

Astronaut 
V. Tereshkova. 
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ZOND PROGRAM 


The Zond (probe) program developed out of a series of launch attempts to Venus and Mars begin- 
ning in 1961. With Zond 4 launched in 1968, the program became identified as an effort toward 
manned planetary (lunar) flight. All of the successful flights were unmanned, and the program 
produced several important accomplishments, including the first circumlunar flight, first far-side 
lunar pictures, first U.S.S.R. water recovery, complex skip-reentry, and stereographic lunar 
photos. Zond 5-8 laid heavy emphasis on technical problems associated with lunar flight and 
reentry. On these flights, there was also considerable emphasis on the biological aspects of space 
flight A variety of biological specimens (including turtles, worms, flies, and seeds) was flown. 

Earth photographs were taken fiom Zond 5-8, although as in the U.S. Apollo program this 
photography was from a relatively distant location, was subordinate in importance to the lunar 
photography, and was accomplished with the same cameras used for the lunar photos. Use of the 
limited earth photography fi’om these flights has probably provided only minor contributions to 
meteorological research. For this reason and due to the lack of more detailed information about the 
earth photography, the experiment descriptions for this program are replaced by Table 18, which 
summarizes and describes the Zond flights. 



TABLE 18 


ZOND PROGRAM 
NSSDC COMMON NAME AND 


ID 

ORBITINFORMATION 

REMARKvS 

64-016D 

Zond 1 
Launch 
Oibit 

02-04-64 

Heliocentric 

Venus probe/systems test. 

64-078A 

Zond 2 
Launch 
Orbit 

11-30-64 

Heliocentric 

Mars piobe/systems te^t. 

65-056A 

Zond 3 
Launch 
Qibit 

07-18-65 

Heliocentric 

25 far-side lunar pictures obtair ed from 
approximately 10,000 km were trans- 
mitted to earth by radio facsimile. 

68-013A 

Zond 4 
Launch 
Orbit 

03-02-68 

Unknown 


68-076A 

Zond 5 
Launch 
Peiformance 
Trajectory 

09-14-68 
6 days 
circumlunar 

Earth full disk (centered on E. Africa) 
photography frori 90,000 km. 

High-quality lunar (and Earth) pictures. 




First U.S.S.R. water recovery, Indian 
Ocean. 




First lunar fly-around. 

68-lOlA 

Zond 6 
Launch 
Performance 
Trajectory 

11-10-68 
7 days 
circumlunar 

Lunar pictures from 3500 to 10,000 km, 
a few lunar stereographic pictures, and 
earth pictures from 388,000 km. 

Standard 13x18 cm frame, 400 mm aeriiil 
camera with resolution 50 lines per mm. 

69-067A 

Zond 7 
Launch 
Performance 
Trajectory 

08-07-69 
6 days 
circumlunar 

Color and BfW pictures taken on Aug. 8, 
from about 70,000 km, were centered on 
central Asia near the Caspian Sea. 

Lunar and earth pictures centered on the 
^ ":an Ocean were taken on August 1 1. 

70-088A 

Zond 8 
Launch 
Performance 
Trajectory 

10-20-70 
7 days 
circumlunar 

Live TV earth images made on Oct. 21-23. 

Lunar color and B/W pictures taken on 
Oct. 24. 
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APPENDIX A 


LISTING OF PROPOSED AND PLANNED SPACECRAFT 


SPACECRAFT 

TENTATIVE 

AGENCY OR 


NAME 

LAUNCH DATE 

COUNTY 

REMARKS 

DMSP5D-2/Sn8 


USAF 


DMSP5D-2/S10 


USAF 


DMSP5D-2/S11 


USAF 


DMSP5D-2/S12 


USAF 


DMSP5D-2/S13 


USAF 


DMSP5D-2/S14 


USAF 


ERS-1 

12/00/89 

ESA 

sea surface 
temperature, wind 

GOES-I 

10/01/89 

NASA/NOAA 


GOES-J 

03/01/90 

NASA/NOAA 


30ES-K 

02/01/92 

NASA/NOAA 


lNSAT-2 


India 


IRS-1 series 


India 

Landsat type 

JERS-1 


Japan 


Landsat 6 


U.S. 


Landsat? 


U.S. 


Meteosat-2 series 


ESA 


MOS-1 series 


Japan 


NOAA-K 


NOAA 


NOAA-L 


NOAA 


NOAA-M 


NOAA 


RADARSAT 




SIR-C 

00/00/91 

00/00/92 

U.S./Europe 


SPOT-2 

12/00/87 

France 

Landsat type 

TRMM 

00/00/94 

U.S./Japan 
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APPENDIX B 


ABBREVIATIONS AND ACRONYMS 



AyD 

AEM 

AFB 

AFGL 

AFGWC 

AFTAC 

ALT 

APL 

APT 

apog 

ARDC 

ASTP 

atm 

ATN 

ATS 

AVCS 

AVHRR 

AWS 


analog to digital 

Applications Explorer Missions (NASA) 
air force base 

Air Force Geophysical Lab' 'atory 

Air Force Global W ather Central (USAF-AWS) 

Air Force Technical Application Center (USAF-AWS) 
altitude, radar altimeter 

Applied Physics Laboratory of Johns Hopkins University 

Automatic Picture Transmission 

apogee 

ap^gee/perigee 

Air Research and Development Command, now Air Force Systems 
Command 

Apollo-Soyuz Test Project (U.S.-U.S.S.R.) 
atmosphere 

Advanced TIROS-N (NOAA) 

Applications Technology Satellite (NASA) 

Advanced Vidicon Camera System 
Advanced Very High Resolution Radiometer 
Air Weather Service (USAF) 


BUV Backscatter Ultraviolet Spectrometer 

B/W black and white 


CAS Cooperative Applications Satellite, more commonly referred to as HOLE 

CCD charge-coupled device 

CCR Cloud-Cover Radiometer 

CNES Centre National d'Etudes Spatiales (French space agency) 

COSPAR Committee on Space Research (ICSU) 

CZCS Coastal Zone Color Scanner 



DAC data acquisition camera 

DFVLR Deutsche Forschungs- und Versuchsanstalt fur Luft- und Raumfahrt 

(Research Laboratory for Aeronautics and Astronautics, Federal Republic 
of Germany) 

DMSP Defense Meteorological Satellite Program (USAF) 

DOEXjE Department of Defense Gravity Experiment (DOD satellite) 

DRG Democratic Republic of Germany 

DRED Direct Readout Image Dissector 

DRIR Direct Readout Infrmed Radiometer 

DSCS Defense Satellite Communications System 

EOLE French meteorological satellite 

ERBE Earth Radiation Budget Experiment (also program name) 

ERBS Earth Radiadoii Budget Satellite (N ASA) 

EREP Earth Resources Experiment Package 

ERL Environmental Research Laboratory (NOAA) 

EROS Earth Resources Observation System 
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ERS 

ERTS 

ESA 

ESMR 

ESRO 

ESSA 

ESTEC 

EVA 

FGGE 

FOV 

FPR 

GAC 

GARP 

GATE 

GISS 

GMS 

GOES 

GSFC 

GSTDN 

HCMM 

HIRS 

HRIR 

HRPT 

ICSU 

IDCS 

IDSCS 

IGY 

inc or incl 

INSAT 

IR 

IRIS 

IRS 

ISRO 

rros 

lU 

JERS 

JPL 

JSC 

kbs 

KSC 

LAC 

Landsat 

LaRC 

lat 

LES 

LFC 


Earth Remote Sensing Satellite (ESA) 

Earth Resources Technology Satellite, now Landsat 
European Space Agency, formerly ESRO 
Electronic Scanning Microwave Radiometer (NASA) 

European Space Research Organization, now ESA 

Environmental Science Services Administration, now NOAA(satellite or 

agency) 

European Space Research and Technology Centre (ESA) 
extravehicular activities 

First GARP Global Experimert 

field of view 

Flat Plate Radiometer 

global area coverage 
Global Atmospheric Research Program 
GARP Atiantic Tropical Experiment 
Goddard Institute for Space Studies 
Geostationary Meteorological Satellite (NASDA) 

Geostationary Operation^ Environmental Satellite (NASA-NOAA) 
Goddard Space Flight C-inter (NASA) 

Ground Spaceflight Tracking and Data Network (NASA) 

Heat Capacity Mapping Mission (NASA satellite) 

High-Resolution Infrared Sounder 
High-Resolution Infrared Radiometer 
High-Resolution Picture Transmission 

International Council of Scientific Unions 

Image Dissector Camera System 

Initial Defense Satellite Communications System 

International Geophysical Year 

inclination 

Indian Satellite System (ISO) 
infrared 

Infrared Interferometer Spectrometer 
Indian Remote Sensing Satellite Program 
Indian Space Research Organization 
Improved TIROS Operational Satellite (ESSA) 
instrument unit 

Japanese Earth Remote Sensing 
Jet Propulsion Laboratory (NASA) 

Johnson Space Center (NASA) 

kilobits per second 
Kennedy Space Center (NASA) 

local area coverage 

Land Resources Satellite, formerly ERTS (NASA-NOAA) 

Langley Research Onter (NASA) 
latitude 

Lincoln Experimental Satellite (USAF) 

Large Format Camera 
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LIMS 

LISS 

LRIR 

MAC 

MAPS 

mb 

MBB 

MESSR 

Meteosat 

MOMS 

MOS 

MRSE 

MSC 

MSEC 

MSR 

MSSCC 

MSU 

NASA 

NASDA 

NCAR 

NCC 

NCDC 

NEMS 

NESDIS 

NMC 

NOAA 

NOESS 

NORAD 

NOS 

NOSL 

NRL 

NSF 

NSSDC 

NWS 

OSSA 

OSTA 

or 

ov 

PEOLE 

PCM 

pd 

perig 

PMEL 

PMR 

RBV 


Limb Infrared Monitor of the Stratosphere 
Linear Imaging Self-Scanning Radiometer 
Limb Radiance Inversion Radiometer 

Military Airlift Command 

Measurement of Air Pollution from Satellites 

millibar, also abbreviated as mbar 

Messerschmitt-Bolkow-Blohm 

Multispectral Electronic Self-Scanning Radiometer 

Meteorological Satellite Program (ESA) 

Modular C^toelectric Multispectral Scanner 
Marine Observation Satellite (NASDA) 

Microwave Remote Sensing Experiment 
Manned Space Center, now Johnson Space Center 
Marshall Space Flight Center (NASA) 

Microwave Scanning Radiometer 
Multicolor Spin-Scan Cloud-Cover Camera 
Microwave Sounding Unit 

National Aeronautics and Space Administiation 
National Space Development Agency of Japan 
National Center for Atmospheric Research (NSF) 

National Climate Center, now NCDC (NOAA) 

National Climate Data Center, formerly NCC (NOAA) 

Nimbus-E Microwave Spectrometer 

National Environmental Satellite, Data, and Information Service, 
formerly NESS (NOAA) 

National Meteorological Center (NOAA) 

National Oceanic and Atmospheric Administration, formerly ESSA 
(satellite or agency) 

National Operational Environmental Satellite System (NOAA) 

North American Air Defense Command 
National Ocean Survey (NOAA) 

Night-Day Optical Survey of Lighting 
Naval Research Laboratory 
National Science Foundation 
National Space Science Data Center (NASA) 

National Weather Service (NOAA) 

Office of Space Science and Applications (NASA) 

Office of Space and Terrestrial Applications, now part of OSSA (NASA) 
Operational TIROS (U.S. Weather Bureau; subsequently ESSA and 
NOAA) 

orbiting vehicle, also a DOD satellite series 

Preliminary EOLE (NASA-France satellite) 

pulse-cod^ modulation 

period 

perigee 

Pacific Marine Environmental Laboratory (NOAA) 

Pressure Modulated Radiometer 

Return Beam Vidicon Camera 
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SAGE 

Stratospheric Aerosol and Gas Experiment (NASA spacecraft or 
experiment) 

s 1 

SAMOS 

SAMS 

Satellite and Missile Observation System (DOD) 
Stratospheric and Mesospheric Sounder 


SAO 

Smithsonian Astrophysical Observatory (Smithsonian Institution) 


SAR 

Synthetic Aperture Radar; Search and Rescue 


SARSAT 

Search and Rescue Satellite-Aided Tracking 

m 

SAS 

Soviet Academy of Science 

1 

SASS 

Seasat-A Satellite Scatterometer 


SBUV 

Solar Backscatter Ultraviolet Radiometer 


SCAMS 

SCEL 

Scanning Microwave Spectrometer 
Signal Corps Engineering Laboratories 

1 

i 

SDSD 

Satellite Data Services Division (NOAA) 


Seasat 

Ocean Dynamics Satellite (NASA) 

j 

SECOR 

Sequential Cbllection of Range (DOD) 

*, 

SEM 

Space Environment Monitor 

j 

SESP 

Space Environmental Satellite Program (DOD-USAF) 


SIR 

Shuttle Imaging Radar 

, 

SIRS 

Satellite Inftar^ Spectrometer 


SMMR 

Scanning Multispectral Microwave Radiometer 


SMS 

SOLRAD 

Synchronous Meteorological Satellite (NASA) 
Solar Radiation Satellite (DOD-USAF) 


SR 

Scanning Radiometer 

- 

SSU 

Stratospheric Sounding Unit 

1 

STP 

Space Test Program (DOD-USAF) 

1 

STS 

Space Transportation System 

1 

STDN 

Spaceflight Tracking and Data Network (NASA) 

S 1 

S/C 

spacecraft 

S/N 

signal to noise 


TORS 

Tracking and Data Relay Satellite (NASA) 

f 

TDRSS 

Tracking and Data Relay Satellite System (NASA) 

P- 

THIR 

Temperature-Humidity Infrared Radiometer 

K 

TIROS 

Television and Infrared Observations Satellite (NASA) 

L 

TM 

Thematic Mapper 


TOGA 

Tropical Oceans Global Atmospheres Experiment 


TOMS 

Total Ozone Mapping Spectrometer 


TOS 

TIROS Operational Satellite or System (NASA) 

< 

TOYS 

TIROS C^rational Vertical Sounder 


TOMM 

Tropical Rainfall Mapping Mission (NASA-NASDA) 

19 

TWERLE 

Tropical Wind Ener^ Conversion and Reference Level Experiment 

Sf 

USAF 

United States Air Force 


USN 

United States Navy 


uv 

ultraviolet 


VAS 

VISSR Atmospheric Sounder 

f 

VHRR 

Very High Resolution Radiometer 


VIRR 

Visible/IR Radiometer 

« 

VIS 

Visual Imaging Spectrometer 

P 

VISSR 

Visible Infrared Spin-Scan Radiometer 


vm 

Visible and Thermal Infrared Radiometer 

r 

VTPR 

Vertical Temperature Profile Radiometer 
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WDC 

WDC-A-R&S 

WEFAX 

WFC 

WFF 

WMO 

WOCE 

WSMR 

WTR 


World Data Center 

World Data Center A for Rockets and Satellites 

weather facsimile 

Wallops Flight Center (NASA) 

Wallops Flight Facility (NASA) 

World Meteorological Organization (UN) 
World Ocean Circulation Experiment 
White Sands Missile Range 
Western Test Range 
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APPENDIX C 


DEFINITIONS UNIQUE TO NSSDC FILES 


Investigative Code of the cognizant NASA Headquarters office, or name of other 

Program sponsoring agency program. Code EE stands for Earth and Science 

Applications. "CO-OP" added to a code indicates a cooperative effort with 
another agency or a foreign country. 

MG Program Manager. For NASA missions, "Program" usually refers to the 

NASA Headquarters level. 

NLA No longer affiliated. Used in the spacecraft personnel section to indicate 

that the person had the specified affiliation at the time of participation in the 
project but is no longer there. Used in the investigation personnel section to 
indicate that the affiliation shown is the last known scientific affiliation and 
that the given person is no longer there. 

NSSDC ID An identification code used in the NSSDC information system. In this 

system, each successfully launched spacecraft and experiment is assigned 
a code based on the launch sequence of the spacecraft. Subsequent to 1962, 
this code (e.g., 66-008A for the spacecraft ESSA 1) corresponds to the 
COSPAR international designation. The experiment codes are based on 
the spacecraft code. For example, the experiments carried aboard the 
spacecraft 66-008A are numbered 66-008A-01, 66-008 A-02, etc. Each 
prelaunch spacecraft and experiment is also assigned an NSSDC ID code 
based on the name of the spaceaaft. Prior to launch, for example, the 
approved NASA launch Earth Radiation Budget Satellite was coded ERBS. 
The experiments carried aboard this space<^raft were coded ERBS-01 and 
ERBS-02. Once it was launched, its prelaunch designation was changed to 
a postlaunch ID; 84-108B. 

01 Other Investigator. 

PI Principal Investigator. 

PM Project Manager. If a spacecraft has had several project managers, the ini- 

tial and latest project managers are both indicated in the spacecraft personnel 
section. For NASA missions, "Project" usually refers to NASA field center 
(e.g., GSFC) level. For international programs, there is usually a project 
manager in each of the two or more participating nations. The current or 
more recent PM is listed first. 

PS Project Scientist The above comments for project managers also apply to 

project scientists. 

SC Program Scientist. The above comment for MG (program managers) also 

applies to program scientists. 

TL Team Leader. 

TM Team Member. 
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APPENDIX D 


INDEXES 


For convenient access to records of intCTest, three sets of indexes are included: two each for 
(A) the entire file, (B) spacecraft only, and (C) experiments only. A master index was created, 
and all other indexes are resorted and edited copies of this master index. When using any 
index, the location of the text desired is found by use of the "project" designation. 

A. Spacecraft and Experiment (SE) Indexes 

1 . SE-PRO : The project (PRO) index is the only index containing all entries mentioned in 
the text. It is in the same order as the text material. 

2. SE-CO : The country (CO) index duplicates the index SE-PRO except that all U.S. and 
U.S.S.R. spacecraft are omitt^, and the remaining entries are sorted by the sponsoring 
country. The abbreviation "CO" includes Europe in the case of ESA sponsorship. 

B. Spacecraft (S) Indexes 

1 . S-LD : This index includes all spacecraft entries and is sorted by launch date (LD). The 
launch date order is identical with the ID order except for planned satellites. 

2. S-SC : This index duplicates index S-LD except that it is sorted by spacecraft name 
(SC). 

C. Experiment (E) Indexes 

1. E-EX : This index alphabetically Usts all experiment (EX) entries. Parentheses are used 
to note commonly known acronyms and descriptive titles (when no other title is known). 
These parenthesized titles appear first. Following are all named experiments listed 
alphabetically, which have no commonly known acronym. 

2. E-PI: This index duplicates E-EX except that it is sorted alphabetically by principal 
investigator (PI). Entries have been omitted when the princip^ investigator is unknown. 


D-1 



INDEX OF SPACECRAFT AND EXPERIMENTS 
SORTED BY PROJECT (11111) AND LAUNCH DATE (22222) 





SE-PRO 



22222 

11111 




NSSDCID 

L-DATE 

PROJECT 

SyC NAMES 

EXP NAME 

Pl/AGENCY 

78-041 A 

04/26/78 

AB^ 

HCM^ 



78-041A 

04/26/78 

AEM 

AEM-A 

(SEEHCMM) 


78-041A-01 

04/26/78 

AB^ 

HMA 

(HCMM)HEAT CAPACITY MAP RAD 

BARNES 

79-01 3A 

02/18/79 

ABA 

SACE 



79-01 3A 

02/18/79 

ABA 

AEM-B 

(SEE SAGE) 


79-013A-01 

02/18/79 

ABA 

SAGE 

(SAQE)STRAT AEROSL & GAS EXP 

MCXXDRMCK 

67-1 13A 

11/09/67 

APOLLO 

APOUO 04 



67-1 13A- 

11/09/67 

APoao 

APOLLO 04 

(EARTH PHOTOGRAPHY) 

NASA 

68-025A 

04/04/68 

APOLLO 

APOUO 06 



68-025A- 

04/04/68 

APoao 

APOUO 06 

(EARTH PHOTOGRAPHY) 

NASA 

68-089A 

10/11/68 

APoao 

APOUO 07 



68-089A-01 

10/11/68 

APoao 

APOUO 07 

EARTH CLOUD PHOTOGRAPHY 

AUENBY 

68-1 18A 

12/21/68 

APOLLO 

APOUO 08 



68-118A-01 

12/21/68 

APoao 

APOUO 08 

PHOTOS, 70 MM & 16 MM 

AUENBY 

69-01 8A 

03/03/69 

APOLLO 

APOUO 09 



69-01 8A-01 

03/03/69 

APoao 

APOUO 09 

SPECTRAJ- TERRAIN PHOTOS 

AUENBY 

69-043A 

05/18/69 

APoao 

APOUO 10 



69-043A-01 

05/18/69 

APOLLO 

APOUO 10 

PHOTOS. 70 MM & 16 MM 

AUBJBY 

69-059A 

07/16/69 

APoao 

APOU0 11 



69-059A-01 

07/16/69 

APoa<^ 

APOUO 11 

PHOTOS. 70,16 & 35 MM 

AUENBY 

69-099A 

11/14/69 

Af- ^ 

APOUO 12 



69-099A-01 

11/14/69 

..wO 

APOUO 12 

PHOTOS, 70,16 & 35 MM 

AUENBY 

69-099A-09 

r /14/69 

APOUO 

APOUO 12 

PHOTOS, MULTISPECTRAL. 70 MM 

GOETZ 

70-029A 

G4/11/70 

APoao 

APOUO 13 



70-029A-01 

04/11/70 

APoao 

APOUO 13 

PHOTOS, 70MM& 16 MM 

AUENBY 

71 '^08A 

01/31/71 

AOOUO 

APOUO 14 



71-008A-01 

01/31/71 

APOLLO 

APOUO 14 

PHOTOGRAPHY 

ELBA2 

71-063A 

07/26/71 

APOLLO 

APOU0 15 



71-063A-01 

07/26/71 

Ak(XLO 

APOUO 15 

JWJDHELD PHOTOGRAPHY 

DOYLE 

/1-003A-C2 

07/26/71 

APOlO 

APOUO 16 

PANORAMIC PHOTOGRAPHY 

DOVIE 

71-0e3A-03 

07/26/71 

APOLLO 

APOUO 15 

METRC PHOTOGRAPHY 

DOYLE 

72-031A 

04/17/72 

APOLLO 

APOUO 16 



72-031A-01 

04/17/72 

APoao 

APOUO 16 

HANDHELD PHOTOGRAPHY 

DOYLE 

72-031A-02 

04/17/72 

APoao 

APOU0 16 

PANORAMIC PHOTOGRAPHY 

DOYLE 

72-031A-03 

04/17/72 

APOUO 

APOUO 16 

METRIC PHOTOGRAPHY 

OOYl£ 

72-096A 

12/07/72 

APOUO 

APOUO 17 



72-096A-05 

1 2/07/72 

APOUO 

APOUO 17 

HANDHELD PHOTCGRA.“HY 

DOYLE 

72-096A-06 

-2/07/72 

APOUO 

APOUO 17 

PANORAMIC PHOTOGRAPHY 

DOYLE 

72-096A-07 

12/07/72 

APOUO 

APOUO 17 

METRC PHOTOGRAPHY 

DOYUE 

75-066A 

07/15/75 

APOUO 

APOUO 18 

(SEEASTP-APOLLO) 


75-066A 

07/15/75 

APOUO 

ASTP APOLLO 



75-066A-19 

07/15/75 

APOUO 

ASTP APOLLO 

STRAT AEROSOLS(MA-007) 

PEPW 

75-066A-21 

07/15/75 

APOUO 

ASTP APOLLO 

EARTH OBS & PHOTOS(MA-136) 

ELBAZ 

66-1 10A 

12/07/66 

ATS 

ATS 1 



66-110A-09 

12/07/66 

ATS 

ATS1 

(SSCC)SPIN SCAN CLOUD CAMERA 

SUOMI 

67-031A 

04/06/67 

ATS 

ATS 2 



67-031A-10 

04/06/67 

ATS 

ATS 2 

(AVCS)VIDICON CAMERA SYSTEM 

RCA 

67-1 11A 

11/05/G7 

ATS 

ATS 3 



67-111A-01 

11/05/67 

ATS 

ATS 3 

(MSSCC)MU.TI COLOR SSCC 

SUOMI 

67-111A-03 

11/05/67 

ATS 

ATS 3 

(IDC)IMAGE DI&SECTOR CAMERA 

BRANCHFLOWER 

68-068A 

08/10/68 

ATS 

ATS 4 



68-068A-03 

08/10/68 

ATS 

ATS 4 

MAGE ORTHCON CAMERA 

HAZELTINE 

74-039A 

05/30/74 

ATS 

ATS 6 



74-039A-08 

05/30/74 

ATS 

ATS 6 

(VHRR)VERY HIGH RES RAD 

SHBK 

79-051A 

C8/07/79 

BHASKARA 

BHASKARA 



79-051A-01 

06/07/79 

BHASKARA 

BHASKARA 

(SAMIR)SATELUTE MW RAD 

JOSEPH 

79-051 A-02 

06/07/79 

BHASKARA 

BHASKARA 

TV CAMERA 

jose>H 


CO 


INDIA 

INDIA 

INDIA 
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PRECEDING PAGE BUNK NOT FILMED 


SiSS 6SS56S 


SE-PRO 



22222 

11111 





NSSDCID 

L-DATE 

PROJECT 

SA^ NAMES 

EXP NAME 

Pl/AGENCY 

CO 

81-115A 

1\/20/81 

BHASKARA 

BHASKARA 2 



INDIA 

81-115A-01 

11/20/81 

BHASKARA 

BHASKARA 2 

DUAL TV CAMERA 

CALLA 

INDIA 

81-115A-02 

11/20/81 

BHASKARA 

BHASKARA 2 

(SAMIR)SATELLITE MW RAD 

CALLA 

INDIA 

66-057A 

06/25/66 

COSMOS 

COSMOS 122 



USSR 

66-057A-01 

06/25/66 

COSMOS 

COSMOS122 

DUAL VIDECON C/VMERAS 


USSR 

66-057A-02 

06/25/66 

COSMOS 

COSMOS122 

SCANNING HRIR RADIOMETER 


USSR 

66-057A-03 

06/25/66 

COSMOS 

COSMOS 122 

ACTINOMETRIC INSTRUMENT 


USSR 

67-024A 

03/21/67 

OOSMDS 

COSMOS 149 



USSR 

67-024A-01 

03/21/67 

COSMOS 

COSMOS 149 

30HANNEL TELEPHOTOMETER 


USSR 

67-024A-02 

03/21/67 

COSMOS 

COSMOS 149 

NARROW ANGLE HRIR 


USSR 

67-024A-03 

03/21/67 

COSMOS 

COSMOS 149 

3-CHANNEL RADIOMETERS 


USSR 

67-024A-04 

03/21/67 

COSMOS 

COSMOS 149 

TV CAMERA SYSTEM 


USSR 

67-039A 

04/27/67 

COSMOS 

COSMOS156 



USSR 

67-039A-01 

04/27/67 

COSMOS 

COSMOS156 

DUAL VIDECON CAMERAS 


USSR 

67-039A-02 

04/27/67 

COSMOS 

COSMOS156 

SCANNING HRIR RADIOMETER 


USSR 

67-039A-03 

04/27/67 

COSMOS 

COSMOS156 

ACTINOMETRIC INSTRUMENT 


USSR 

70-105A 

12/10/70 

0C6M0S 

COSMOS 384 



USSR 

70-105A-01 

12/10/70 

COSMOS 

COS^^384 

MICROWAVE RADIOMETER 


USSR 

70-105A-02 

12/10/70 

COSMOS 

COS:v<OS384 

IR RADIOMETER 


USSR 

61-030A 

11/15/61 

DISCOVERER 

DISCOVERER 35 



US 

61-030A-02 

11/15/61 

DISCOVERER 

DISCOVERER 35 

SCANNING RADIOMETER 

JURSA 

US 

66-082A 

09/15/66 

DMSP 

DMSP 4A/F1 



US 

66-082A-01 

09/15/66 

DMSP 

DMSP 4A/F1 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

66-082A-02 

09/15/66 

DMSP 

DMSP 4A/F1 

C-SYSTEM 

AFGWC STAFF 

US 

67-01 OA 

02/08/67 

DMSP 

DMSP 4A/F2 



US 

G7-010A-01 

02/08/67 

DMSP 

DMSP 4A/F2 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

UB 

67-01 OA-02 

02/08/67 

DMSP 

DMSP 4A/F2 

C-SYSTEM 

AFGWC STAFF 

US 

67-080A 

08/22/67 

DMSP 

DMSP 4A/F3 



UB 

67-080A-01 

08/22/67 

DMSP 

DMSP 4A/F3 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

67-080A-02 

08/22/67 

DMSP 

DMSP 4A/F3 

C-SYSTEM 

AFGWC STAFF 

US 

67-096A 

10/11/67 

DMSP 

DMSP 4A/F4 



US 

67-096A-01 

10/M/67 

DMSP 

DMSP 4A/F4 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

67-096A-02 

10/11/67 

DMSP 

DMSP 4A/F4 

CSYSTEM 

AFGWC STAFF 

US 

68-042A 

05/22/68 

DMSP 

DMSP 4B/F1 



US 

S8-042A-01 

05/22/68 

DMSP 

DMSP 4B/F1 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

66-042A-02 

05/22/68 

DMSP 

DMSP 4B/F1 

C-SrSTEM 

AFGWC STAFF 

US 

68-092A 

10/22/68 

DMSP 

DMSP 4B/F2 



US 

68-092A-01 

1 0/22/68 

DMSP 

DM3P4B/F2 

VIDKX)N CAMERA SYSTEM 

AFGWC STAFF 

US 

68-092A-02 

10”»2/68 

DMSP 

DMSP 4B/F2 

C-SYSTEM 

AFGWC STAFF 

US 

69-062A 

07/22/69 

DMSP 

DMSP 4B/F3 



US 

69-062A-01 

07/22/69 

DMSP 

DMSP4B/F3 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

69-062A-02 

07/22/69 

DMSP 

DMSP4B/F3 

C-SYSTEM 

AFGWC STAFF 

UB 

70-01 2A 

02/11/70 

DMSP 

DMSP 5A/F1 



US 

70-012A-01 

02/11/70 

DMSP 

DMSP 5A/F1 

SCANNING RADIOMETER 

AFGWC STAFF 

US 

70-070A 

09/03/70 

DMSP 

DMSP 5A/F2 



UB 

70-070A-01 

09/03/70 

DMSP 

DMSP 5A/F2 

SCANNING RADIOMETER 

AFGWC STAFF 

US 

71 012A 

02/17/71 

DMSP 

DMSP 5A/F3 



US 

71-012A-01 

02/17/71 

DMSP 

DMSP 5A/F3 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

71-087A 

10/14/71 

DMSP 

DMSP 5B/F1 



UB 

71-037A-01 

10/14/71 

DMSP 

DMSP 5B/F1 

SCANNING RADIOMETER 

AFGWC STAFF 

US 

72-01 8A 

03/24/72 

DMSP 

DMSP5B/F2 



UB 

72-018A 01 

03/24/72 

DMSP 

DMSP 58/F2 

SCANhflNG RADIOMETER 

AFGWC STAFF 

US 

72-018A-02 

03/24/72 

DMSP 

DMSP5B/F2 

(SSE)VERTTEMP PROFILE RAD 

AFGWC STAFF 

US 

72-080A 

11/09/72 

DMSP 

DMSP 5B/F3 



US 

72-089A-01 

11/09/72 

DMSP 

OMSP5B/F3 

SCANNING RADIOMETER 

AFGWC STAFF 

LB 

72-080A-02 

11/09/72 

DMSP 

DMSP 5BA=^3 

(SSE) VERT TEMP PfIOFILE RAD 

AFGWC STAFF 

UB 

73-054A 

08/17/73 

DMSP 

DMSP 5B/F4 



US 


D-4 


SE-FRO 






22222 

11111 





NSSDCID 

L-DATE 

PROJECT 

SyC NAMES 

EXP NAME 

PI/AGENCY 

CO 

73-054A-01 

08/17/73 


DMSP 5B/F4 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

74-01 6A 

03/16/74 

DMSP 

DMSP 5B/F5 



US 

74-01 5A-01 

03/16/74 

DMSP 

DMSP 5B/F5 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

74-01 5A-02 

03/16/74 

DMSP 

DMSP 5B/F5 

(SSE)VERTTEMP PRORLE RAD 

AFGWC STAFF 

US 

74-063A 

08/09/74 

DMSP 

DMSP 5C/F1 



US 

74-063A-01 

08/o%<//4 

DMSP 

DMSP 5C/F1 

SCANNING RADIOMETER 

AFGWC STAFF 

US 

75-043A 

05/24/75 

DMSP 

DMSP 5C/F2 



US 

75-043A-01 

05/24/75 

DMSP 

DMSP5C/F2 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

76-091A 

09/11/76 

DMSP 

DMSP 5D-1/F1 



US 

76-091A-01 

09/11/76 

DMSP 

DMSP 5D-1/F1 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

76-091A-02 

09/11/76 

DMSP 

DMSP 5D-1/F1 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

77-044A 

06/05/77 

DMSP 

DMSP 5D-1/F2 



UB 

77-044A-01 

06/05/77 

DMSP 

DMSP5D-1/F2 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

UB 

77-044A-02 

06/05/77 

DMSP 

DMSP 5D-1/F2 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

78-042A 

05/01/78 

DMSP 

DMSP 5D-1/F3 



US 

78-042A-01 

05/01/78 

DMSP 

DMSP5D-1/F3 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

78-042A-02 

05/01/78 

DMSP 

DMSP5D-1/F3 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

UB 

79-050A 

06/06/79 

DMSP 

DMSP5D-1/F4 



US 

79-050A-01 

06/06/79 

OMSP 

DMSP5D-VF4 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

UB 

79-050A-02 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

79-050A-06 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSMA)MW TEMP SOUNDER 

AFGWC STAFF 

UB 

79-^50A-08 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSC)SNOW/CLOUD DISCRIM 

AFGWC STAFF 

UB 

82-1 18A 

12/21/82 

DMSP 

DMSP 5D-2/F6 



UB 

82-118A-01 

12/21/82 

DMSP 

DMSP 5D-2/F6 

(OLS)LINE SCAN SYSTEM 

AFGWC STAFF 

UB 

82-118A-02 

12/21/82 

DMSP 

DMSP 5D-2/F6 

(SS;H-2)IR temp prof sounder 

AFGWC STAFF 

UB 

83-113A 

11/18/83 

DMSP 

DMSP 5D-2/F7 



US 

83-113A-01 

11/18/83 

DMSP 

DMSP 5D-2/F7 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

83-113A-03 

11/18/83 

DMSP 

DMSP 5D-2/F7 

(SSM/T)MW temp SOUNDER 

A'^QWC STAFF 

UB 

87-063A 

06/20/87 

DMSP 

DMSP 5D-2/F8 



US 

87-053A-01 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

87-053A-05 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(SSH-2)IR TEMP PROF SOUNDER 

AFGWC STAFF 

US 

87-053A-06 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(SSM/I)MW IMAGER 

AFGWC STAFF 

US 

66-082A 

09/15/66 

DMSP 

DSAP 

(SEE DMSP) 


US 

67-080A 

08/22/67 

DMSP 

DSAP 

(SEE DMSP) 


US 

67-096A 

10/11/67 

DMSP 

DSAP 

(SEE DMSP) 


UB 

66-042A 

05/22/68 

DMSP 

DSAP 

(SEE DMSP) 


US 

68-092A 

1 0/22/68 

DMSP 

DSAP 

(SEE DMSP) 


US 

69-062A 

07/22/69 

DMSP 

DSAP 

(SEE DMSP) 


US 

70-01 2A 

02/11/70 

DMSP 

DSAP 

(SEE DMSP) 


US 

70-070A 

09/03/70 

OMSP 

DSAP 

(SEE DMSP) 


US 

71-012A 

02/17/71 

DMSP 

DSAP 

(SEE DMSP) 


US 

71-087A 

10/14/71 

DMSP 

DSAP 

(SEE DMSP) 


US 

72-01 8A 

03/24/72 

OMSP 

DSAP 

(SEE DMSP) 


UB 

72-089A 

11/09/72 

DMSP 

DSAP 

(SEE DMSP) 


US 

73-054A 

08/17/73 

DMSP 

DSAP 

(SEEDMS^) 


US 

74-01 5A 

03/16/74 

DMSP 

DSAP 

(SEE DMSP) 


UB 

74-063A 

08/09/74 

DMSP 

DSAP 

(SEE DMSP) 


US 

75-043A 

05/24/75 

DMSP 

DSAP 

(SEE DMSP) 


US 

60-006A 

05/24/60 

DOCKOTHER) 

MIDAS 2 



US 

60-006A-03 

05/24/60 

DOO(OTHER) 

MIDAS 2 

NON-SCANNING RADIOMETER 

JURSA 

US 

61-018A 

07/12/61 

D0D(07HER) 

MIDAS 3 



US 

61-018A-04 

07/12/61 

OOCKOTHER) 

MIDAS 3 

SCANNING RADIOMETER 

JURSA 

UB 

61-028A 

10/21/61 

DOCKOTHER) 

MIDAS 4 



US 

61-028A-02 

10/21/61 

DCXHOTHER) 

MIDAS 4 

SCANNING RADIOMETER 

TOCO 

UB 

62-01 OA 

04/09/62 

DOD(OTHER) 

MIDAS 5 



US 

62-010A-04 

04/09/62 

DOO(OTHER) 

MIDAS 5 

SCANNING RADIOMETER 

JURSA 

US 

63-014A 

05/09/63 

DCD(OTHER) 

MIDAS 6 



UB 

63-01 4A-02 

05/09/63 

DOCKOTHER) 

MIDAS 6 

SCANNING RADIOMETER 

TOCO 

UB 


m 


I 



D-5 


SE-PRO 




f 



22222 

11111 





NSSDCID 

L-DATE 

P^ECT 

SA: NAMES 

EXP NAME 

PI/AGENCY 

CO 

67-066F 

07/01/67 

COOC£ 

DOOGE 



US 

67-066F-01 

07/01/67 

DCOGF 

DODGE 

COLOR TV OF EAR TH 

THOMPSON 

US 

71-071A 

08/16/71 

EOLE/PBXE 

EOLE1 



FRANCEAJS 

71-071A-01 

08/16/71 

ECXE/PEOLE 

BXE1 

UPPER ATMOS WEA RELAY SYS 

MORELBANDEEN 

FRANCEAJS 

70-1 09A 

12/24/70 

EOJE/PEOJE 

PBOLE 



FRANCEAJS 

84-1 08B 

10/05/84 


ERBS 



US 

84-108B-01 

10/05/84 

BK 

ERBS 

(ER6E)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

84-1083-02 

10/05/84 

BSE 

ERBS 

(SAGE)STRAT AEROSL & GAS EXP 

MCCORMICK 

US 

84-123A 

12/12/84 

BSE 

NOAA 09 



US 

84-123A-05 

12/12/84 

BSE 

NOAA 09 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

86-073A 

09/17/86 

BSE 

NOAA 10 



US 

86-073A-05 

09/17/86 

BSE 

NOAA 10 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

66-008A 

02/03/66 

ESSA 

ESSA1 



US 

66-008A-01 

02/03/66 

ESSA 

ESSA1 

(VCS)VIDICON CAMERA SYS. 

NESS STAFF 

US 

66-016A 

02/28/66 

ESSA 

ESSA 2 



US 

66-016A-C1 

02/28/66 

ESSA 

ESSA 2 

(APT)AUTOMATIC PIC TRANS 

JONES 

US 

66-087A 

10/02/66 

ESSA 

ESSA 3 



US 

66-087A-01 

10/02/66 

ESSA 

ESSA 3 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

LB 

66-087A-02 

10/02/66 

ESSA 

ESSA 3 

(FPR)FUT PLATE RADIOMETER 

SUOMI 

US 

67-006A 

01/26/67 

ESSA 

ESSA 4 



US 

67-006A-01 

01/26/67 

ESSA 

ESSA 4 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

67-036A 

04/20/67 

ESSA 

ESSA 5 



US 

67-036A-01 

04/20/67 

ESSA 

ESSA 5 

(AVCS)ADV VIDICON CAMERA SVS 

ESSA 

US 

67-036A-02 

04/20/67 

ESSA 

ESSA 5 

(FPR)FLAT PLATE RADIOMETER 

PARENT 

US 

67-114A 

11/10/67 

ESSA 

ESSA 6 



US 

67-114A-01 

11/10/67 

ESSA 

ESSA 6 

(APT)AUTOMATIC PIC TRANS 

ESSA 

UB 

68-069A 

08/16/68 

ESSA 

ESSA 7 



US 

68-069A-01 

08/16/68 

ESSA 

ESSA 7 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

UB 

68-069A-02 

08/16/68 

ESSA 

ESSA 7 

(FPR)FLAT PLATE RADIOMETER 

PARENT 

US 

68-114A 

12/15/68 

ESSA 

ESSA 8 



US 

68-114A-01 

12/15/68 

ESSA 

ESSA 8 

(APT)AUTOMATIC PIC TRANS 

ESSA 

UB 

69-01 6A 

02/26/69 

ESSA 

ESSA 9 



US 

69-016A-01 

02/26/69 

ESSA 

ESSA 9 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

69-016A-02 

02/26/69 

ESSA 

ESSA 9 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

US 

59-004A 

08/07/59 

EXPLORER 

EXPLORERS 



Ub 

US 

59-004A-05 

08/07/59 

EXPLORER 

EXPLORERS 

TaEVISKDN 

BAKER 

UB 

59-009A 

10/13/59 

EXPLORER 

EXPLORER 7 



UB 

59-009A-01 

10/13/59 

EXPLORER 

EXPLORER 7 

THERMAL RADIATION 

SUOMI 

US 

65-024A 

03/23/65 

GEMigi 

GEMINI 03 



US 

US 

65-024A-03 

03/23/65 

GEMMI 

GEMIMI 03 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

UB 

65-043A 

06/03/65 

QEMigi 

GEMINI 04 



US 

65043A-01 

06/03/65 

GEMMI 

GEMINI 04 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

65-043A-02 

06/03/65 

GEMMI 

GEMINI 04 

SYNOPTC WEATHER PHOTOS 

NAGLER 

US 

65-068A 

08/21/65 

GEMMI 

GEMINI 05 



US 

65-068A-02 

08/21/65 

GEMMI 

GEMIMI 05 

SYNOPTIC TERRAM PHOTOS 

LOWMAN 

US 

65-068A-03 

08/21/65 

GEMMI 

GEMMI 05 

SYNOPTC WEATHER PHOTOS 

NAGLER 

US 

65-068A-04 

08/21/65 

GEMMI 

GEMINI 05 

aOUO TOP SPECTROMETER 

SAIEOY 

US 

65-068A-06 

08/21/65 

GEMMI 

GEMMI 05 

SPACE OBJECT RADCME7RY 

BRENTNALL 

US 

65-104A 

12/15/65 

GEMMI 

GEMMI 06 



US 

65-104A-01 

12/15/65 

GEMMI 

GEMMI 06 

SYNOPTC TERRAM PHOTOS 

LOWMAN 

US 

65-104A-02 

12/15/65 

GEMMI 

GEMMI 06 

SYNOPTC WEATHER PHOTOS 

NAGLER 

US 

65-100A 

12/04/65 

CiEMMI 

GEMMI 07 



US 

65-100A-01 

12/04/65 

GEMMI 

GEMMI 07 

SYNOPTC TERRAM PHOTOS 

LOWMAN 

US 

65-100A-02 

12/04/65 

GEMMI 

GEMMI 07 

SYNOPTC WEATHER PHOTOS 

NAGLER 

US 

65.100A-05 

12/04/65 

GEMMI 

GEMMI 07 

SPACE OBJECT RAOCMETRY 

BRENTNAU 

US 


I>6 



SE-PRO 


NSSDCID 

22222 

L-DATE 

11111 

PROJECT 

SA: NAMES 

66^020A 

03/16/66 

QEMMI 

GEMINI 08 

66-020A-01 

03/16/66 

GEMINI 

GEMINI 06 

66-020A-04 

03/16/66 

GEMINI 

GEMINI 08 

66-020A-07 

03/16/66 

GEMINI 

GEMINI 06 

66-047A 

06/03/66 

GEMMi 

GEMMI 09 

66-047A-05 

06/03/66 

GEMN) 

GEMMI 09 

66-047A-06 

06/03/66 

GEMNI 

GEMMI 09 

66>066A 

07/18/66 

GEMrJI 

GEMM1 10 

66-066A-02 

0W18/66 

GEMM 

GEMM1 10 

66-066A-03 

07/18/66 

GEMNI 

GEMIN1 10 

66-081A 

09/12/66 

GEMINI 

GEMM1 11 

66-081A-06 

09/12/66 

GEMMI 

GE?4M1 11 

66-081A-07 

09/12/66 

GEMMI 

GEMM1 11 

66-1 04A 

11/11/66 

GEMMI 

GEMM1 12 

66-104A-02 

11/11/66 

GEMMI 

GEMIN1 12 

66-104A-03 

11/11/66 

GEMMI 

GEMIN1 12 

77-065A 

07/14/77 

CMS 

GMS 

77-065A-01 

07/14/77 

GMS 


81-076A 

08/10/81 

GM5 

GMS2 

81-076A-01 

08/10/81 

OMS 

GMS2 

84-080A 

08/02/84 

GMS 

GMS3 

84-080A-01 

08/02/84 

OMS 

GMS3 

74-033A 

05/17/74 

QOES/SMS 

SMS1 

74-033A-01 

05/17/74 

QOE&SMS 

SMS1 

75-011 A 

02/06/75 

GOeS/SMS 

SMS 2 

75-011A-04 

02/06/75 

GOES/»^ 

SMS 2 

75-1 OOA 

10/16/75 

GOeS/SMS 

GOESI 

75-1 OOA 

10/16/75 

Qoes/SMS 

SMS3 

75-100A-01 

10/16/75 

GOeS«MS 

GOESI 

77-048A 

06/16/77 

GOES/SMS 

GOES2 

77-048A-01 

06/16/77 

GOES/SMS 

GOES2 

78-062A 

06/16/78 

QOESSMS 

GOES3 

78-062A-01 

06/16/78 

GOESSMS 

GOES3 

80-074A 

09/09/80 

GOES/SMS 

QOES4 

80-074A-01 

09/09/80 

GOES^^ 

QOES4 

81-049A 

05/22/81 

GOES/SMS 

GOES5 

81-049A-01 

05/22/81 

GOESSMS 

GOSS 5 

83-041A 

04/28/83 

GOESSMS 

GOES6 

83-041A-01 

04/28/83 

GOES«MS 

QOES6 

87-022A 

02/26/87 

GOES/SMS 

GOES7 

87-022A-01 

02/26/87 

GOESSMS 

GOES? 

82-031A 

04/10/82 

INSAT 

INSAT 1A 

82-031A-01 

04/10/82 

INSAT 

INSAT 1A 

83-089B 

08/31/83 

INSAT 

INSAT IB 

83-089B-01 

08/31/83 

INSAT 

INSAT IB 

INSAT1C 

06/00/88 

INSAT 

INSAT 1C 

INSAT1C-01 

06/00/68 

INSAT 

iNSAT 

IRS-1A 

1 0/00/87 

IRS 

IRS 1A 

IRS-1A-01 

1 0/00/87 

IRS 

IRS 1A 

72-058A 

07/23/72 

LANDSAT 

ERTS-A 

7S-004A 

01/22/75 

LANDSAT 

ERTS-8 

78-026A 

03/05/78 

LANDSAT 

ERTSC 

72-058A 

07/23/72 

LANDSAT 

LANDSAT 1 

72-058A-02 

07/23/72 

LANDSAT 

LANDSAT 1 

75-004A 

01/22/75 

LANDSAT 

LANDSAT 2 


D-7 


EXFNAME 

Pl/AGENCY 

CO 



US 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

CLOUD TOP SPECTROMETER 

.MJSHOUSE 

US 

(SIDS)aOUD PHOTOGRAPHY 

NAGLER 

UB 



US 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

(SIDS)CLOUD PHOTOGRAPHY 

NAGLER 

US 



LB 

SYNOPTC TERRAM PHOTOS 

LOWMAN 

UB 

SV'NOPTIC WEATHER PHOTOS 

NAGLER 

UB 



US 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

UB 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

UB 



US 

SYNOPTIC TERRAM PHOTOS 

LOWMAN 

US 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

US 



JAPAN 

(VISSR)VIS & IR RADIOMETER 

STAFF 

JAPAN 



JAPAN 

(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 



JAPAN 

(VISSR)VIS& IR RADIOMETER 

JLiA STAFF 

JAPAN 



UB 

(VISSR)VIS& IR RADIOMETER 

NESS STAFF 

UB 



UB 

(VISSR)V!S& IR RADIOMETER 

NESS STAFF 

UB 



US 

(SEE GOESI) 


UB 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 



US 

(VISSR)VIS& IR RADIOMETER 

NESS STAFF 

US 



US 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 



US 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 



US 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

UB 



•JB 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 



US 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 



INDIA 

(VHRRjVERY HIGH RES RAD 

ISRO 

INDIA 



INDIA 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 



INDIA 

(VHRRjVERY HIGH RES RAD 

ISRO 

INDIA 



INDIA 

(LISS)LIN (MG SELF-SCN SENS 

»SRO 

INDIA 

(SEP. LANDSAT) 


U> 

(SEE LANDSAT) 


16 

(SEE LANDSAT) 


U5 



UB 

(MSS)MULTISPECT SCAN 

ARLUSKAS 

UB 



LE 


SE-PRO 



22222 

11111 





NSSDCIO 

L-OATE 

PnOJBCT 

SA: NAMES 

EXP NAME 

Pl/AGENCY 

CO 

75-004A-02 

01/22/75 

LANDSAT 

LANDSAT 2 

(MSS)MULTJSPECT SCAN 

FREDBg 

US 

7P-026A 

03/06/78 

lANDSAT 

LANDSAT 5 



US 

78-026A-02 

03/05/78 

LANDSAT 

LANDSAT 3 

(MSS)MULTtSPECT SCAN 

FRB3BJ 

US 

82-072A 

07/16/82 

LANDSAT 

LANDSAT 4 



US 

82-072A-02 

07/16/82 

LANDSAT 

LANDSAT 4 

(MSS)MULTISPECT SCAN 

SALMONSEN 

US 

84 021 A 

03/01/84 

LANDSAT 

LANDSAT 5 



US 

84-021A-02 

03/01/84 

LANDSAT 

LANDSAT 5 

{MSS)MU-TePECT SCAN 

SALMONSEN 

US 

S1-025A 

09/13/61 

MEFCURT 

MA-4 



US 

61-025A-01 

09/13/61 

MSCURY 

MA-4 

EARTH PHOTOGRAPHY 

NASA 

US 

61-033A 

11/29/61 

MffCURY 

MA-5 



US 

61-Ci33A-0l 

11/29/61 

MBVXJRT 

MA-5 

EARTH PHOTOGRAPHY 

NASA 

UB 

62003A 

02/20/62 

UBKXJR/ 

MA-6 



US 

62-003A-01 

02/20/62 

MB%XJRY 

MA-6 

EARTH PHOTOGRAPHY 

NASA 

US 

62-019A 

05/24/62 

MERCURY 

MA-7 



US 

fi2-019A-0l 

05/24/62 

MERCURY 

MA-7 

EARTH PHOTOGRAPHY 

NASA 

UB 

62-052A 

10/03/62 

MERCURY 

MA-8 



US 

62-052A-01 

10/03/62 

MB^CURY 

MA-8 

EARTH PHOTOGRAPHY 

NASA 

UB 

63-01 5A 

03/15/63 

MERCURY 

MA-9 



US 

63-01 5A-01 

03/15/63 

MBICURY 

MA-9 

ErJTTH PHOTOGRAPHY 

NASA 

US 

69-029A 

03/26/69 

METEOR1 

METEOR 1-01 



USSR 

69-029A-01 

03/26/69 

METEOR1 

METEOR 1-01 

DUAL VIDKXHM CAMERAS 


USSR 

69-029A-02 

03/26/69 

METEOR 1 

METEOR 1-01 

SCANNING HRIR RADIOMETER 


USSR 

69-029A-03 

03/26/69 

METEOR1 

METEOR 1-01 

ACTWOMETRC WSTRIA4ENT 


USSR 

69-084A 

10/06/69 

METEOR 1 

METEOR 1-02 



USSR 

69-084A-01 

10/06/69 

METEOR 1 

METEOR 1-02 

DUAL VIDICON CAMERAS 


USSR 

69-0e4A-02 

10/06/69 

METEOR1 

METEOR 1-02 

SCANNING HRIR RADIOMETER 


USSR 

69-084A-03 

1 0/06/69 

METEOR 1 

METEOR 1-02 

ACTff^ETRC INSTRUMENT 


USSR 

70-0 19A 

03/17/70 

METEOR 1 

METEOR 1-03 



USSR 

70-019A-01 

03/17/70 

METEOR1 

METEOR 1-03 

DUAL VIDICON CAMERAS 


USSR 

70-019A-02 

03/17/70 

METEOR 1 

METEOR 1-03 

SCANWING HRIR RADIOMETER 


USSR 

70-01 9A-03 

03/17/70 

METEOR 1 

METEOR 1-03 

ACTWOMETRC WSTRl^ENT 


USSR 

70-037A 

04/28/70 

METEOR 1 

METEOR 1-04 



USSR 

70-037A-01 

04/28/70 

METEOR 1 

METEOR 1-04 

DUAL VIDICON CAMERAS 


USSR 

70-03/4-02 

04/28/70 

MFTEORI 

METEOR 1-04 

SCANNWG HRIR RADIOMETER 


USSR 

70-037A-03 

04/28/70 

METEOR 1 

METEOR 1-04 

ACTWOMETRC INSTRUMB4T 


USSR 

70-047A 

06/23/70 

METEOR 1 

METEOR 1-05 



USSR 

70-047A-01 

06/23/70 

mOEORI 

METEOR 1-05 

DUAL VIDICON CAMERAS 


USSR 

70-047A-02 

06/23/70 

METEOR1 

METEOR 1-05 

SCANNWG HRIR RADIOMETER 


USSR 

70-047A-03 

06/23/70 

METEOR1 

METEOR 1-05 

ACTWOMETRC WSTRUMB4T 


USSR 

70-085A 

10/15/70 

METEOR1 

METEOR 1-06 



USSR 

70-085A-01 

10/15/70 

METEOR1 

METEORIC 

DUAL VIDICON CAMERAS 


USSR 

7O-085A-02 

10/15/70 

METEOR1 

METEOR 1-06 

SCANNWG HRIR RADIOMETER 


USSR 

70-085A-03 

10/15/70 

METEOR1 

METEOR 1-06 

ACTWOMETRC WSTRUMENT 


USSR 

71-003A 

01/20/71 

METEOR1 

METEOR 1-07 



USSR 

71-003A-01 

01/20/71 

METEOR1 

METEOR 1-07 

DUAL VIDICON CAMERAS 


USSR 

71-003A-02 

01/20/71 

METEOR1 

METEOR 1-07 

SCANNWG HRIR RADIOMETER 


USSR 

71-003A-03 

01/20/71 

METEOR1 

METEOR 1-07 

ACTWOMETRC NSTRUMBNT 


USSR 

71-031A 

04/17/71 

METEOR1 

METEOR 14» 



USSR 

71-031A-01 

04/17/71 

METEOR1 

METEOR 1-06 

DUAL VIDICON CAMERAS 


USSR 

71-031A-02 

04/17/71 

METE0R1 

METEOR 106 

SCANMNQ HRIR RAOIOMETBT 


USSR 

71-031A-03 

04/17/71 

METE0R1 

METEOR 1-06 

ACTWOMETRC WSTRUMENT 


USSR 

71-059A 

07/16/71 

METEOR1 

METEOR 109 



USSR 

71-050A-01 

07/16/71 

METEOR1 

METEOR 1-09 

DUAL VIDICON CAMERAS 


USSR 

71-059A-02 

07/16/71 

METE0R1 

METEOR 1-09 

SCANNWG HRIR RADIOMETER 


USSR 

71-05gA-03 

07/16/71 

NCTE0R1 

METEOR 1-09 

ACTWOMETRC WSTRUMENT 


US6R 

71 -0594-04 

07/16/71 

ayCTEORI 

METEOR 1-09 

ATMOS THERMAL SOUNDER 


USSR 

71-120A 

12/29/71 

METB0R1 

METEOR MO 



USSR 

71-120A-01 

12/29/71 

MEIEQR1 

METEOR MO 

DUAL VIDICON CAMERAS 


USSR 
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71-120A-02 

12/29/71 

METEOR1 

METEOR 1-10 

SCANNING HPIR RADIOMETER 


US^Q 

71-120A-03 

12/29/71 

METEOR 1 

METEOR 1-10 

AC-nNOMETRC INSTRUMENT 


IfcK 

71-120A«04 

12/29/71 

METEOR 1 

METEOR 1-10 

ATMOS THERMAL SOUrOER 


USSR 

71-120A-05 

12/29/71 

METEOR 1 

METEOR 1-10 

(APT)AUTO PIC TRANSMISSION 


USSR 

72-022A 

03/30/72 

METEOR1 

METEOR 1-11 



USSR 

72-022A-01 

03/30/72 

METEOR 1 

METEOR 1-11 

DUAL VIDICON CAMERAS 


L6SR 

72-022A-02 

03/30/72 

METEOR 1 

METEOR 1-11 

SCANNING HRIR RADIOMETER 


USSR 

72-022A-03 

03/30/72 

METEOR 1 

METEOR 1-11 

/VCTNOMETRC WoTRUMENT 


USSR 

72-022A 04 

03/30/72 

METEOR 1 

METEOR 1-11 

ATMOSTHERMAL SOUNDER 


USSR 

72-022A-05 

03/30/72 

METEOR 1 

METEOR 1-11 

(APT)AUTO PIC TRANSMISSION 


USSR 

72-049A 

06/30/72 

METEOR 1 

METEOR 1-12 



USSR 

72-049A-01 

06/30/72 

METEOR 1 

METEOR 1-12 

DUAL VIDICON CAMERAS 


USSR 

72-049A-02 

06/30/72 

METEOHl 

METEOR 1-12 

SCANNr^ HRIR RADIOMETER 


USSR 

72-049A-03 

06/30/72 

METEOR 1 

METEOR 1-12 

ACTWOMETRIC WSTRUMENT 


USSR 

72-049A-04 

06/30/72 

METEOR 1 

METEOR 1-12 

ATMOSTHERMAL SOUNDER 


USSR 

72-049A-05 

06/30// 2 

METEOR 1 

METEOR 1-12 

(APT)AUTC PIC TRANSMISSION 


USSR 

72-085A 

1 0/27/72 

METEOR 1 

METEOR 1-13 



USSR 

72-085A-01 

1 0/27/72 

METEOR 1 

METEOR 1-13 

DUAL VIDICON CAMERAS 


USSR 

72-085A-02 

10/27/72 

METEOR1 

METEOR 1-13 

SCANNMG HRIR RADIOMETER 


USSR 

72-085A-03 

10/27/72 

METEOR 1 

METEOR 1-13 

ACTWOMETRC INSTRLWENT 


USSR 

72085A-04 

J 0/27/72 

METEOR 1 

METEOR 1-13 

ATMOS THERMAL SOUNDER 


USSR 

72-085A-05 

10/27/72 

METEOR 1 

METEOR 1-13 

(APT)AUTO PIC TRANSMISSION 


USSR 

73-01 5A 

03/20/73 

METECfll 

METEOR 1-14 



USSR 

73-01 5A-01 

03/20/73 

METEOR 1 

METEOR 1-14 

DUAL VIDICON CAMERAS 


USSR 

73-01 5A-02 

03/20/73 

METEOR 1 

METEOR 1-14 

SCANNING HRIR RADIOMETER 


LSSR 

73-01 5A-03 

03/20/73 

METEOR 1 

METEOR 1-14 

ACTTNOMETRIC INSTRUMENT 


USSR 

73-01 5A-04 

03/20/73 

METEOR 1 

METEOR 1-14 

ATMOS THERMAL SOUf^ER 


USSR 

73-034A 

05/29/73 

METEOR 1 

METEOR 1-15 



USSR 

73-034A-01 

05/29/73 

METEOR 1 

METEOR 1-15 

OUAJ. VIDICON CAMERAS 


USSR 

73-034A-02 

05/29/73 

METEOR 1 

METEOR 1-15 

SCANNING HRIR RADIOMETER 


USSR 

73-034A-03 

05/29/73 

METEOR 1 

METEOR 1-15 

ACTTNOMETRIC INSTRUMENT 


USSR 

73-034A-04 

05/29/73 

METEOR 1 

METEOR 1-15 

ATMOSTHERMAL SOUNDER 


USSR 

74-011 A 

03/05/74 

MFiEORI 

METEOR l-^^E 



USSR 

74-01 1A-01 

03/05/74 

METEOR 1 

METEOR 1-16 

DUAL VIDICON CAMERAS 


USSR 

74-01 1A-02 

03/05/74 

METEOR 1 

METEOR 1 16 

SCAI^ING HRIR RADIOMETER 


USSR 

74-01 1A-03 

03/05/74 

METEOR} 

METEOR 1-16 

ACTWOMETRIC INSTRUMENT 


USSR 

74-01 1A-04 

03/05/74 

METEOR 1 

METEOR 1-16 

ATMOS THERMAL SOUNDER 


USSR 

74-025A 

01/24/74 

METEOR 1 

METEOR 1-17 



USSR 

74-025A-01 

04/24/74 

METa^l 

METEOR 1-17 

DUAL VIDICON CAMERAS 


USSR 

74-025A-02 

04/24/74 

METEOR 1 

METEOR 1-17 

SCANN94G HRIR RADIOMETER 


USSR 

74-025A-03 

04/24/74 

METEOR 1 

METEOR 1-17 

ACTWOMETRC INSTRUMENT 


USSR 

74-025A-04 

04/24/74 

METEOR 1 

METEOR 1-17 

ATMOS THERMAL SOUNDER 


USSR 

74-052A 

07/09/74 

METEOR 1 

METEOR 1-18 



USSR 

74-052A-01 

07/09/74 

METEOR 1 

METEOR 1-18 

DUAL VIDICON CAMERAS 


USSR 

74-052A-02 

07/09/74 

METEOR 1 

METEOR 1-18 

SCANNING HRIR RADIOMETER 


USSR 

74-052A-03 

07/09/74 

METEOR 1 

METEOR 1-18 

ACTINOMETRC INSTRUMENT 


USSR 

74-052A-04 

07/09/74 

METEOR 1 

METEOR 1-18 

ATMOS THERMAL SOUNDER 


USSR 

74-052A-05 

07/09/74 

METEOR 1 

METEOR 1-18 

(APT)AUTO PIC TRANSMISSION 


USSR 

74-083A 

10/28/74 

MBcORI 

METEOR 1-19 



USSR 

73-083A-01 

10/28/74 

METEOR 1 

METEOR 1-19 

DUAL VIDICON CAMERAS 


USSR 

74-083A-02 

10/28/74 

METEOR1 

METEOR 1-19 

SCANN»^ HRIR RADIOMETER 


USSR 

74-063A-03 

10/28/74 

METE0R1 

METEOR 1-19 

AC'nNOMETRIC INSTRUMENT 


USSR 

74>063A-04 

10/28/74 

METE0R1 

METEOR 1-19 

ATMOS THERMAL SOUNDER 


USSR 

74-083A-05 

10/28/74 

METEOR1 

METEOn 1-19 

(APT)AUTO PC TRANSMISSION 


USSR 

74-099A 

12/17/74 

METE0R1 

METEOR 1-20 



USSR 

74-Q99A-01 

12/17/74 

METEOR1 

METEOR 1n20 

DUAL VtOCON CAMERAS 


USSR 

74-099A-02 

12/17/74 

METE0R1 

METEOR 1-20 

SCANNING HRIR RADIOMETER 


USSR 

74-099A-03 

12/17/74 

METEOR1 

METEOR 1-20 

ACTNOMETRC NSTRUMBiT 


USSR 

74-099A-04 

12/17/74 

METEOR1 

METEOR 1-20 

ATMOS THERMAL SOUNDER 


USSR 

75-023A 

04/01/75 

METE0R1 

METEOR 1-21 



USSR 
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75-023A-01 

04/01/75 

>4ETEOR1 

METEOR 1-21 

DUAL VIDiCON CAMERAS 


USSR 

75 023A-02 

04/01/75 

METEOR1 

METEOR 1-21 

SCANNMG HRIR RADIOMETER 


USSR 

75-023A-03 

04/01/75 

METBDR1 

METEOR 1-21 

ACTWOMETRC WSTRUM04T 


l^SR 

75-023A-04 

04/01/75 

METEOR1 

METEOR 1-21 

ATMOS THERMAL SOUNDER 


USSR 

75-087A 

09/18/75 

METEOR 1 

METEOR 1-22 



USSR 

75-087A-01 

09/18/75 

METEOR 1 

METEOR 1-22 

DUAL VIDICON CAMERAS 


USSR 

75-087A-02 

09/18/75 

METEOR 1 

METEOR 1-22 

SCANNMQ HRIR RADIOMETER 


USSR 

7S-087A-03 

09/18/75 

METEOR 1 

METEOR 1-22 

ACTTNOMETRC NSTRUMENT 


USSR 

75-087A-04 

09/18/75 

METEOR 1 

METEOR 1-22 

ATMOS THERMAL SOUNDER 


USSR 

75-1 24A 

12/25/75 

METEOR 1 

METEOR 1-23 



USSR 

75-124A-01 

12/25/75 

METEOR 1 

METEORIC 

DUAL VIDICON CAMERAS 


USSR 

75-124A-02 

12/25/75 

METEOR 1 

METEOR 1-23 

SCANNING HRIR RADIOMETER 


l^R 

75-124A-03 

12/25/75 

METEOR 1 

METEOR 1-23 

ACTt«DMETRC INSTRUMENT 


USSR 

75-124A-04 

12/25/75 

METEOR 1 

METEOR 1-23 

ATMOS THERMAL SOUNDER 


USSR 

76-032A 

04/07/76 

METEOR1 

METEOR 1-24 



USSR 

76-032A-01 

04/07/76 

METEOR 1 

METEOR 1-24 

DUAL VIDICON CAMERAS 


USSR 

76-032A-02 

04/07/76 

METEOR 1 

METEOR 1-24 

SCANNING HRIR RADIOMETER 


USSR 

76-032A-03 

04/07/76 

METEOR1 

METEOR 1-24 

ACTINOMETRIC INSTRUMENT 


USSR 

76-032A-04 

04/07/76 

METEOR 1 

METEOR 1-24 

ATMOS THERMAL SOUNDER 


USSR 

76-043A 

05/15/76 

METEOR 1 

METEOR 1-25 



USSR 

76-043A-01 

05/15/76 

METEOR 1 

METEOR 1-25 

DUAL VIDICON CAMERAS 


USSR 

76-043A-02 

05/15/76 

METEOR 1 

METEOR 1-25 

SCANNING HRIR RADIOMETER 


USSR 

76-043A-03 

05/15/76 

METEOR 1 

METEOR 1-25 

ACTINOMETRIC INSTRUMENT 


USSR 

76-04rA-04 

05/1 5/76 

METEOR 1 

METEOR 1-25 

ATMOS THERMAL SdJNDER 


USSR 

76- 102a 

10/16/76 

METEOR 1 

METEOR 1-26 



USSR 

76-102A-01 

10/16/76 

METEOR 1 

METEOR 1-26 

DUAL VIDICON CAMERAS 


USSR 

76-102A-02 

10/16/76 

METEOR 1 

METEOR 1-26 

SCANNING HRIR FV ')KDMETER 


USSR 

76-102A-03 

10/16/76 

METEOR 1 

METEOR 1-26 

ACTINOMETRIC INSTRUMENT 


USSR 

76-102A-0-<v 

10/16/76 

METEOR 1 

METEOR 1-26 

ATMOS THERMAL SOUNDER 


USSR 

77-024A 

04/05/77 

METEOR 1 

MEFEOR 1-27 



USSR 

77-024A-01 

04/05/77 

METEOR 1 

METEOR 1-27 

DUAL VIDICaN CAMERAS 


USSR 

77-G24A-02 

04/05/77 

METEOR 1 

METEOR 1-27 

SCANNING HRIR RADIOMETER 


USSR 

77-024A-03 

04/05/77 

METEOR 1 

METEOR 1-27 

ACTINOMETRC INSTRUMENT 


USSR 

77-024A-04 

04/05/77 

METEOR 1 

METEOR 1-27 

ATMOS THFf^^AL SOUNDER 


USSR 

77-057A 

06/29/77 

METEOR 1 

METEOR 1-28 



USSR 

77-057A-01 

06/29/77 

METEOR 1 

METEOR 1-28 

DUAL VIDICON CAMERAS 


USSR 

77-057A-02 

06/29/77 

METEOR 1 

METEOR 1-28 

SCAM^JING HRIR RADIOMETER 


USSR 

79-005A 

01/25/79 

METEOR 1 

METEOR J-29 



L6SR 

79-005A-01 

01/25/79 

METBCR1 

METEOR 1-29 

DUAL VIDICON CAMERAS 


USSR 

79-005A-02 

01/25/79 

METEOR 1 

METEOR 1-29 

SCANNING HRiR RADIOMETER 


USSR 

80-051A 

06/18/80 

METEOR 1 

METEOR 1-30 



USSR 

80-051A-01 

06/18/80 

METEOR1 

METEOR 1^0 

DUAL VIDICON CAMERAS 


USSR 

80-051 A-02 

06/18/80 

METEOR 1 

METEOR 1-30 

SCANNING HRIR RADIOMETER 


USSR 

61-065A 

07/10/81 

METEOR1 

METEOR 1-31 



USSR 

81-065A-01 

07/10/81 

METEOR 1 

METEOR 1-31 

DUAL VIDICON CAMERAS 


USSR 

81-065A-02 

07/10/81 

METEOR1 

METEOR 1-31 

SCANNING HRIR RADIOMETER 


USSR 

75-064A 

07/11/75 

METEOR2 

METEOR 2-01 



USSR 

77-002A 

01/07/77 

METEOR2 

METEOR 24)2 



USSR 

77-1 17A 

12/14/77 

METE0R2 

METEOR 2-03 



USSR 

79-021 A 

03/01/79 

METEOR2 

METEOR 2-04 



USSR 

79-095A 

10/31/79 

METEOR2 

METEOR 2-05 



USSR 

80-073A 

09/09/80 

METEOR2 

METEOR 24)6 



USSR 

81-043A 

05/14/81 

METEOR2 

METEOR 24)7 



USSR 

82-025A 

03/25/82 

METEOR2 

METEOR 24)8 



USSR 

82-1 16A 

12/14/82 

METEOR2 

METEOR 24)9 



USSR 

63-1 09A 

10/28/83 

METE0R2 

METEOR 2-10 



USSR 

84-072A 

07/18/84 

METEOR2 

METEOR 2-11 



USSR 

85-01 3A 

02/06/85 

METEOR2 

METEOR 2-12 



USSR 

85-1 19A 

12/26/85 

METE0^2 

METEOR 2-13 



USSR 
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CO 

86-039A 

05/27/86 

METE0R2 

METEOR 2-14 



USSR 

87-001 A 

02/15/87 

METE0R2 

METEOR 2-15 



USSR 

77-108A 

11/23/77 

METE06AT 

METEOSAT 1 



EUROPE 

77-108A-01 

11/23/77 

METE06AT 

ME7EOSAT1 

MAGt4G RADIOMETER 


EUROPE 

77-108A-02 

11/23/77 

METE06AT 

METEOSAT1 

(DCP)DATACOaPLAT 

PERA 

EUROPE 

81-057A 

06/19/81 

METEOSAT 

METEOSAT2 



EUROPE 

81-0S7A-01 

06/19/81 

METEOSAT 

METE06AT2 

RADIOMETER 

SB®€ 

EUROPE 

81-057A-02 

06/19/81 

METEOSAT 

METEOSAT2 

(DCP)DATACOaPLAT 

PERA 

EUROPE 

MTSATP2 

01/00/88 

METEOSAT 

METEOSATP2 



EUROPE 

MTSATP2-01 

01/00/88 

MEWaSAT 

METECSATP2 

MAGNG RADIOMETER 


EUROPE 

MTSATP2-02 

01/00/88 

METEOSAT 

Hi£TEOSATP2 

(DCP)DATACOaPLAT 


EUROPE 

66-035A 

04/25/66 

MOLNIYA1 

MOLNIYA 1- 03 



USSR 

66-035A> 

04/25/66 

MOLNIYAl 

MOLNIYA 1- 03 

(EARTH CXOUD PHOTOGRAPHY) 


USSR 

S6-092A 

10/20/66 

MOLN1YA1 

MOLNIYA 1- 04 



USSR 

66-092A- 

10/20/66 

MOLNIYAl 

1- 04 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-052A 

05/24/67 

MOLNIYAl 

MOLNIYA 1- 05 



USSR 

67-052A- 

05/24/67 

MOLNIYAl 

MOLNIYA 1- 05 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-095A 

10/03/67 

MOLNIYAl 

MOLNIYA 1- 06 



USSR 

67-095A- 

10/03/67 

MOLNIYAl 

MOLNIYA 1- 06 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-101A 

10/22/67 

MOU4IYA1 

MOLNIYA 1- 07 



USSR 

67-101A^ 

10/22/67 

MOLNIYAl 

MOLNIYA 1- 07 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

68-035A 

04/21/68 

MOLNIYAl 

MOLNIYA 1- 06 



USSR 

68-035A- 

04/21/68 

MOLNIYAl 

MOLNIYA 1-08 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

68-057A 

07/05/68 

MOLNIYAl 

MOLNIYA 1- 09 



USSR 

68-057A- 

07/05/68 

MOLNIYAl 

MOLNIYA 1-09 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

68-085A 

10/05/68 

MOLNIYAl 

MOLNIYA 1-10 



USSR 

68-085A- 

10/05/68 

MOLNIYAl 

MOLNIYA 1-10 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

87-01 8A 

02/19/87 

MOS 

MOS1 



JAPAN 

87-01 8A-01 

02/19/87 

M06 

M061 

(MESSR)MSP ELE SELF-SCAN RAD. 

NASDA 

JAPAN 

87-01 8A-02 

02/19/87 

MGS 

M061 

(VTIR)VIS & THERMAL IR RAD 

NASDA 

JAPAN 

87-018A-03 

02/19/87 

MOS 

MOS1 

(MSR)MICROWAVE SCAN RAD 

NASDA 

JAPAN 

87-01 8A-04 

02/19/87 

MOS 

MOS1 

(DCS)DATA COLL SYS TRANSPNDR 

NASDA 

JAPAN 

64-052A 

08/28/64 

NIMBUS 

NIMBUS 1 



US 

64-052A-01 

08/28/64 

NIMBUS 

NIMBUS 1 

(AVCS)ADV VIDICON CAMERA SYS 

BURDETT 

US 

64-052A-02 

08/28/64 

NIMBUS 

NIMBUS 1 

(APT)AUTO PIC TRANSMISSION 

HUNTER 

US 

64-052A-03 

08/28/64 

NIMBUS 

NIMBUS 1 

(HR]R)HIGH RES IR RADIOMETER 

RGGHEE 

US 

66-040A 

05/1 5/66 

NIMBUS 

MMBUS 2 



US 

66-040A-01 

05/15/66 

NIMBUS 

NIMBUS 2 

(AVCS)ADV VIDICON CAMERA SYS 

SCHULMAN 

US 

66-040A-02 

05/15/66 

NIMBUS 

NIMBLfS2 

(APT)AUTO PIC TRANSMISSION 

SCHULMAN 

US 

66-040A-03 

05/15/66 

NIMBUS 

NIMBUS 2 

(HRIR)HIQH RES IR RADIOMETER 

RD6HEE 

US 

66-040A-04 

05/15/66 

NIMBUS 

MMBUS2 

(MRIf^EO RES IR RADIOMETER 

MOCUIOCH 

US 

69-037A 

04/14/69 

MMBUS 

MMBUS 3 



IB 

69-037A-02 

04/14/69 

NIMBUS 

MMBUS 3 

(HRIR)HiaH RES IR RADIOMETER 

CHERRIX 

US 

69-037A-03 

04/14/69 

NIMBUS 

MMBUS 3 

(IRIS)tR WTERFEROMETER SPECT 

HANEL 

UB 

69-037A-04 

04/14/69 

NIMBUS 

MMBUS3 

(SIRS)SATIRSPECT 

WARK 

US 

69-037A-05 

04/14/69 

NIMBUS 

MMBUS3 

(MRIR)MED RES IR RADIOMETER 

MOCUIOCH 

US 

69-037A-06 

04/14/69 

NIMBUS 

MMBUS3 

(IDC)IMAGE DISSECTOR CAMERA 

BRACHFLOWER 

US 

70-025A 

04/08/70 

r«MBUS 

MMBUS4 



US 

70-025A-02 

04/08/70 

I8MBUS 

MMBUSC 

(THIR)TEMP-HUMIDITY IR RAD 

MOCUJUOCH 

US 

70-028A-03 

04/08/70 

NIMBUS 

MMBUS4 

(IRIS)IR t4TERFEROMETER SPECT 

HANa 

UB 

70-025A-04 

04/08/70 

NIMBUS 

MMBUS4 

(SIRS)SATIR SPECT 

WARK 

US 

70-025A-05 

04/08/70 

NMBUS 

MMBUS4 

(BUV)BACKSCATTER UV SPEC 

HEATH 

US 

70-0;^5A-06 

04/08/70 

NIMBUS 

MMBUS4 

(tDC)IMAQE DISSECTOR CAMERA 

BANCHFLOW^ 

US 

70-025A-09 

04/08/70 

NMBUS 

MMBUS4 

FLTER WEDGE SPECT 

HCMS 

UB 

70-025A-10 

04/08/70 

NNMBUS 

MMBUS4 

(SCR)8ELECT1VE CHOPPER RAO 

HOUGHTCN 

UK 

72-097A 

12/11/72 

NMBUS 

NMBUS5 



UB 


D-11 
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NSSOCIO 

L-DATE 

PROJECT 

SX^ NAMES 

EXPriAME 

PI/AGENCY 

CO 

72-097A-01 

12/11/72 

NIMBUS 

NIMBUS 5 

(ITPR)IR TEMP PROFILE RAD 

SMITH 

LB 

72-097A-02 

12/11/72 

NIMBUS 

NIMBUS 5 

(SCR)SEL£CTiVE CHOPPER RAD 

HOUGHTON 

LK 

72-097A-03 

12/11/72 

NIMBUS 

NIMBUS 5 

MICROWAVE SPECTROMETER 

STAELIN 

US 

72-097A-04 

12/11/72 

NIMBUS 

NIMBUS 5 

(ESMR)ELEC SCAN MICRO RAD 

VWLHEIT 

US 

72-097A-05 

12/11/72 

NIMBUS 

NIMBUS 5 

(SCMR)SFC COMP MAPPING RAD 

HOVIS 

US 

72-097A-08 

12/11/72 

NIMBUS 

NIMBUS 5 

(THIR): iMP-HUMIDITY IR HAD 

MCCLXLOCH 

US 

75-052A 

06/12/75 

NIMBUS 

NIMBUS 6 



US 

75-052A-01 

06/12/75 

NIMBUS 

NIMBUS 6 

(TWERLE)TRP WND ENG CONV 

JULIAN 

US 

75-052A-02 

06/12/75 

NIMBUS 

NIMBUS 6 

(HIRS)HIGH RES IR SOUNDER 

SMITH 

UB 

75-052A-03 

06/12/75 

NIMBUS 

NIMBUS 6 

(ESMR)ELEC SCAN MICRO RAD 

WILHEIT 

US 

75-052A-04 

06/12/75 

NIMBUS 

NIMBUS 6 

(LRIR)LIMB RAD INVER RAD 

GLLE 

US 

75-052A-05 

06/12/75 

NIMBUS 

NIMBUS 6 

(ERB)EARTH RADIATION BUDGET 

SMITH 

UB 

75-052A-09 

06/12/75 

NIMBUS 

NIMBUS 6 

(PMR)PRESS MODULATED RAD 

HOUGHTON 

US 

75-052A-10 

06/12/75 

NIMBUS 

NIMBUS 6 

(SCAMS)SCAN MICROWAVE RAD 

STAELIN 

US 

75-052A-12 

06/12/75 

NIMBUS 

NIMBUS 6 

CmiR)TEMP-HUMIDITY IR RAD 

MCXXJULOCH 

US 

78-098A 

10/24/78 

NIMBUS 

NIMBUS 7 



US 

78-098A-01 

10/24/78 

NIMBUS 

NIMBUS 7 

(LIMS)LIMB IR MON STRATO 

RUSSELL 

US 

78'096A>02 

1 0/24/78 

NIMBUS 

NIMBUS 7 

(SAMS)STRAT + ME-SO SOUNDER 

HOUGHTON 

LK 

78-098A-03 

10/24/78 

NIMBUS 

U\m\JS7 

(CZCS)COAST ZONE COLOR SCAN 

HOVIS 

US 

78-098A-06 

10/24/78 

NIMBUS 

NIMBUS 7 

(SAM-II)STRAT AEROSOL MEA 

MCCORMICK 

US 

78-098A-07 

10/24/78 

NIMBUS 

NIMBUS 7 

(ERB)EARTH RADIATION BUDGET 

JACOBOWITZ 

LB 

78>098A>OS 

10/24/78 

NIMBUS 

NIMBUS 7 

(SMMR)SCAN MICROWAVE RAD 

GLOBTSEN 

US 

78-098A09 

10/24/78 

NIMBUS 

NIMBUS 7 

(SBUV/TOMS)-BACKSC UV/OZONE 

HEATH 

US 

78-098A>10 

10/24/78 

NIMBUS 

NIMBUS 7 

(THIR)TEMP-HUMIDITY IR RAD 

STOWE 

UB 

70-008A 

01/23/70 

NOAA 1-5/ITOS 

rrosi 



US 

70-008A-02 

01/23/70 

NOAA 1-5/ITOS 

rrosi 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

UB 

70-008A-03 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

SCANNING RADIOMETER SYSTEM 

GEMUNDER 

UB 

70-008A-04 

01/23/70 

NOAA 1-5/ITOS 

rrosi 

(AVCS)ADV VICICON CAMERA SYS 

NESS STAFF 

UB 

70-008A-05 

01/23/7C 

NOAA 1-5/ITOS 

rrosi 

(APT)AUTO PIC TRANSMISSION 

NESS STAFF 

UB 

70-1 06A 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 



UB 

70-106A-02 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

UB 

70-106A-03 

12/11/70 

NOAA i-5/ITOS 

NOAA 01 

(SR)SCANNING RADIOMETER 

GB4LMDBT 

UB 

70-106A-04 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(AVCS)ADV VIDICON CAMERA SYS 

NESDIS 

US 

70-106A-05 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(APT)AUTO PIC TRANSM 

NESDIS 

US 

72-082A 

10/15/72 

NOAA 1-S/ITOS 

NOAA 02 



UB 

72-082A-02 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(SR)SCANNnG RADIOMETER 

NESDIS 

LJB 

72-082A-03 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(VHRR)VERY HIGH RES RAD 

NESDIS 

UB 

72-082A-04 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

UB 

73>086A 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 



UB 

73-086A-02 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(SR)SCANNING RADIOMETER 

NESDIS 

UB 

73-086A-03 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VHRR)VERY HIGH RES RAO 

NESDIS 

LJB 

73>066A-04 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

UB 

74-089A 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 



LB 

74-089A-02 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(SR)SCANNING RADIOMETER 

NESDIS 

LB 

74-089A-03 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(VHRR)VERY HIGH RES RAD 

NESDIS 

LB 

74-089A-04 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

LB 

76-077A 

06/27/76 

NOAA 1-5/ITOS 

NOAA 05 



LB 

76-077A-01 

06/27/76 

NOAA 1-5/ITOS 

NOAA 05 

(VHRR)VERY HIGH RES RAD 

NESDIS 

LB 

76-077A-02 

06/27/76 

NOAA 1-5/ITOS 

NOAA 05 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

LB 

76-077A-03 

06/27/76 

NOAA 1-S/ITOS 

NOAA 05 

(SR)SCANNINQ RADIOMETER 

NESDIS 

US 

78-096A 

10/13/78 

NOAA 6-D/T-N 

TIROS N 


' 

LB 

78-096A-01 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

78-096A-02 

10/13/78 

NOAA 6-0/T-N 

TIROS N 

(TOVS)OP£RNL VERT SOUNDER 

NESDIS 

LB 

79-057A 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 



LB 

79-057A-01 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

LB 

79-057A-02 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

81-059A 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 



LB 

81-059A-01 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

(AVHRR)ADV VERY HI RES RAO 

NESDIS 

LB 
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NS80CID 

L-DATE 

PROJECT 

S/C NAMES 

EXP NAME 

PI/AGENCY 

CO 

81>OSOA-02 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

CTOVS)OPERNL VERT SOUNDER 

NESOSS 

UB 

NOAA-D 


NOAA 6-D/T-N 

NOAA-D 



US 

NOAA-D-01 


NOAA 6-D/T-N 

NOAA-D 

(AVHRR)ADV VERY HI RES RAD 

NESOIS 

UB 

NOAA-D*02 


NOAA 6-D/T-N 

NOAA-0 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

U6 

83>022A 

03/28/83 

NOAA 8-J/ATN 

NOAA 06 



UB 

83>022A-01 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(AVHRR)ADV VERY HI RES RAD 

NESDtS 

UB 

83‘022A-02 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(TOVS)OPERNL VERT SOUNDER 

NESOIS 

UB 

84-123A 

12/12/84 

NOAA 8-i/ATN 

NOAA 09 



UB 

84-123A-01 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

UB 

84-123A-02 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

84>123A-05 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

84-123A-07 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(SBUV/2)SOLR BKSCTR UV RAD 

CUNNNGHAM 

US 

86-073A 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 



UB 

86-073A-01 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(AVHRR)ADV VERYHI RES RAD 

NESDIS 

UB 

86-073A-02 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

86-073A-05 

09/17/86 

HOAA 8-J/ATN 

NOAA 10 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

NOAA-H 

02/00/88 

NOAA 8-J/ATN 

NOAAH 



US 

NOAA-H-01 

02/00/88 

NOAA 8-J/ATN 

NOAAH 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

UB 

NOAA-H-02 

02/00/88 

NOAA 8-J/ATN 

NOAAH 

(TOVS)OPERNL VERT SOUNDER 

N^DIS 

UB 

NOAA-H-05 

12/12/84 

NOAA 8-J/ATN 

NOAAH 

(SBUV/2)SOLR BKSCTR UV RAD 

CUhMINGHAM 

UB 

NOAA-I 

06/00/90 

NOAA 8-J/ATN 

NOAA! 



UB 

NOAA-l-01 

06/00/90 

NOAA 8-J/ATN 

NOAAI 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

UB 

NOAA-l-02 

06/00/90 

NOAA 8-J/ATN 

NOAAr 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

NOAA-J 

09/00/91 

NOAA 8-J/ATN 

NOAA J 



UB 

NOAA-J-01 

09/00/91 

NOAA 8-J/ATN 

NOAA J 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-J-02 

09/00/91 

NOAA 8-J/ATN 

NOAA J 

(TOVS)aoERNL VERT SOUNDER 

NESDIS 

US 

NOAA-J-05 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(SBUV/2)SOLR BKSCTR UV RAD 

CUNNINGHAM 

US 

71-032A 

04/19/71 

SALYUT 

SALYUT 1 



USSR 

71-032A- 

04/19/71 

SALYUT 

SALYUT 1 

(CLOUD IMAGERY &VISUA1 OBS) 


USSR 

74-046A 

06/25/74 

SALYUT 

SALYUT 3 



USSR 

74-046A. 

06/25/74 

SALYUT 

SALYUT3 

(CLOUD IMAGERY) 


USSR 

74-104A 

12/26/74 

SALYUT 

SALYUT 4 



USSR 

74-104A- 

12/26/74 

SALYUT 

SALYUT 4 

(MULTISPECTRAL IMAGERY) 


USSR 

74-104A- 

12/26/74 

SALYUT 

SALYUT 4 

(ATMOSPHERIC SO<JNDING) 


USSR 

76-057A 

06/22/76 

SALYUT 

SALYUT 5 



USSR 

76-057A- 

06/22/76 

SALYUT 

SALYUT 5 

(IR OBSERVATKDNS:SFC TEMP) 


USSR 

77-057A- 

06/22/76 

SALYUT 

SALYUT 5 

(POLL.UTION STUDIES) 


USSR 

77-097A 

09/29/77 

SALYUT 

SALYUT 6 



USSR 

77-097A- 

09/29/77 

SALYUT 

SALYUT 6 

(MULTISPECTRAL IMAGERY) 


l^B 

82-033A 

04/19/82 

SALYUT 

SALYUT 7 



USSR 

78-064A 

06/27/78 

SEASAT 

SEASAT 1 



US 

78-064A-01 

06/27/78 

SEASAT 

SEASAT 1 

(ALT)RADAR ALT 

SMITH 

UB 

78-064A-02 

06/27/78 

SEASAT 

SEASAT 1 

(SAR)SYNTHETIC AP RADAR 

TELEW 

UB 

78-064A-03 

06/27/78 

SEASAT 

SEASAT 1 

(SASS)SEASAT-A-SAT SCATMTR 

PERSON 

US 

78-064A-04 

06/27/78 

SEASAT 

SEASAT 1 

(VIRR)SCAN VIS/IR RADIOMETER 

FEllERMAN 

US 

78-064A-05 

06/27/87 

SEASAT 

SEASAT 1 

(SMMR)SCAN MICROWAVE RAD 

STEPHANIDES 

US 

83>116A 

11/28/83 

SHUTTLE 

SPACELAB 1 



IB 

83-116A>38 

11/28/83 

SHUTTLE 

SPACBJ^BI 

METRIC CAMERA FACILITY 

REYNaOS 

EUROPE 

83-116A-39 

11/28/83 

SHUTTLE 

SPACELAB 1 

(MRSE)MICROWAVE FACILITY 

DIETERLE 

EUROPE 

81-111A 

11/12/81 

SHUTTLE 

STS-02 



US 

81-111A-01 

11/12/81 

SHUTTLE 

STS-02 

(SIR-A)SHUrrLE IMAGING RADAR 

ELACH 

UB 

8M11A-04 

11/12/81 

SHUTTLE 

STS-02 

(MAPS)MEAS AIR POLL FROM SAT 

RECKE 

US 

81-111A-06 

11/12/81 

SHUTTLE 

STS-02 

(NOSL)NIQHT/DAY SURV OF LGTQ 

VONNEGUT 

UB 

82-065A 

06/27/82 

SHUTTLE 

STS-04 



UB 

82-065A01 

06/27/82 

SHUTTIE 

STS-04 

(NOSL)NIQKT/DAY SURV OF LGTG 

VONNEGUT 

US 

83-026A 

04/04/83 

SHUTTLE 

STS-06 



US 
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N6S0CK) 

L-OATE 

PROJECT 

SA: NAMES 

EXP NAME 

PVAQENCY 

CO 

83-026A>01 

04/04/83 

SHUTTLE 

STS-06 

(NOSgNIQHT/DAY SURV OF LOTQ 

VOM4EQUT 

US 

83-050A 

06/18/83 

SHUTTLE 

STS-07 



US 

83-059A'06 

06/18/83 

SHUTTLE 

STS-07 

(MOMS)MOCXJR OFTOB^ MSP ^ 


QB=»4ANY 

83'116A 

11/28/83 

SHUTTLE 

STS-09 

(SEESPACELAB1) 


US 

84>011A 

02/03/84 

SHUTTLE 

STS-11 



US 

84>011A-01 

02/03/84 

SHUTTLE 

STS-11 

(MOMSjMCXXA OPTOELEC MSP SC 


GERMANY 

84- 108 A 

10/05/84 

SHUTTLE 

STS-41Q 



US 

84-108A-01 

10/05/84 

SHUTTLE 

STS-41Q 

(SiR-B)SHUTTLE IMAQINQ RADAR 

ELACH 

US 

84-108A-02 

1 0/05/84 

SHUTTLE 

STS-41Q 

(LPC)LARQE FORMAT CAMERA 

MQUJBQP)Q 

US 

84-108A-03 

10/05/84 

SHUTTLE 

STS41Q 

(MAPS)MEAS AIR POU FROM SAT 

RBCHLE 

US 

73-027A 

05/14/73 

SKVLAB 

SKYLAB 



US 

73-027A-17 

05/14/73 

SKYLA8 

SKYLAB 

{EREP;M-SPECT. PHOTOQ.(S-190) 

DB/B. 

US 

73-027A-18 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)IR SPECTROMETER(S-191) 

BARNETT 

US 

73-027A-19 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)BAND SCANNER(S-192) 

KORB 

US 

73-027A-20 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)MICROWAVE SCATT(S-193) 

EVANS 

US 

73-027A-21 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)L-BAND RADIOMTR(S-194) 

EVANS 

US 

68-094A 

10/26/68 

SOYUZ 

SOYUZ 03 



USSR 

68-094A- 

10/26/68 

sovue 

SOYUZ 03 

(METEOROLOQICAL OBS) 


USSR 

69-004A 

01/14/69 

SOYUZ 

SOYUZ 04 



USSR 

69-004A- 

01/14/69 

SOYLE 

SOYUZ 04 

(METEOROLOGICAL OBS) 


USSR 

70-041 A 

06/02/70 

SOYUZ 

SOYUZ 09 



USSR 

70-041A- 

06/02/70 

SOYUZ 

SOYUZ 09 

(METEOROl.OQiCAL OBS) 


USSR 

71-053A 

06/06/71 

SOYUZ 

SOYUZ11 



USSR 

71-053A- 

06/06/71 

soYije 

SOYUZ11 

(METEOROLOQICAL OBS) 


USSR 

75-001A 

01/11/75 

SOYUZ 

SOYUZ 17 



USSR 

75-001A- 

01/11/75 

SOYUZ 

SOYUZ 17 

(METEOROLOQICAL OBS) 


USSR 

7S-044A 

05/24/75 

SOYUZ 

SOYUZ 18 



USSR 

75-044A- 

05/24/75 

soYue 

SOYUZ 18 

(METEOROLOQICAL OBS) 


USSR 

75-065A 

07/15/75 

SOYLE 

SOYUZ 19 



USSR 

75-065A- 

07/15/75 

SOYUZ 

SOYUZ 19 

(METEOROLOGICAL OBS) 


USSR 

76-064A 

07/06/76 

SOYUZ 

SOYUZ 21 



USSR 

76-064A- 

07/06/76 

SOYLE 

SOYUZ 21 

(METEOROLOGICAL OBS) 


USSR 

76-093A 

09/15/’^6 

SOYUZ 

SOYUZ 22 



USSR 

76-093A- 

09/15/76 

SOYLE 

SOYUZ 22 

(METEOROLOQCAL OBS) 


USSR 

77-008A 

02/07/77 

SOYLE 

SOYUZ 24 



USSR 

77-008A- 

02/07/77 

SOYLE 

SOYUZ 24 

(METEOROLOQICAL OBS) 


USSR 

77-1 13A 

12/10/77 

SOYUZ 

SOYUZ 26 



USSR 

77-1 13A- 

12/10/77 

SOYLE 

SOYUZ ^ 

(METEOROLOQICAL OBS) 


USSR 

78-061 A 

06/1 5/78 

SOYUZ 

SOYUZ 29 



USSR 

78-061A- 

06/15/78 

SOYLE 

SOYUZ 29 

(METEOROLOQICAL OBS) 


USSR 

78-081 A 

08/26/78 

SOYLE 

SOYUZ 31 



USSR 

78-08 1A- 

08/26/78 

SOYLE 

SOYUZ 31 

(METEOROLOQICAL OBS) 


USSR 

79-01 8A 

02/25/79 

SOYIJE 

SOYUZ 32 



USSR 

79-01 8A- 

02/25/79 

SOYUZ 

SOYUZ 32 

(METEOROLOQICAL OBS) 


USSR 

79-029A 

04/10/79 

SOYLE 

SOYUZ 33 



USSR 

79-029A- 

04/10/79 

SOYLE 

SOYUZ 33 

(METEOROLOQICAL OBS) 


USSR 

80-027A 

04/09/80 

SOYLE 

SOYUZ 35 



USSR 

80-027A- 

04/09/80 

SOYUZ 

SOYUZ 35 

(METEOROLOQICAL OBS) 


USSR 

80-041 A 

05/26/80 

SOYUZ 

SOYUZ 36 



USSR 

80-041A- 

05/26/80 

SOYLE 

SOYUZ 36 

(METEOROLOQICAL OBS) 


USSR 

80-064A 

07/23/80 

SOYLE 

SOYUZ 37 



USSR 

80-064A- 

07/23/80 

SOYLE 

SOYUZ 37 

(METEOROLOQICAL OBS) 


USSR 

81-023A 

03/12/81 

SOYUZ 

SOYUZ T-4 



USSR 

81-023A- 

03/12/81 

SOYUZ 

SOYUZ T-4 

(METEOROLOQICAL OBS) 


USSR 

60-002B 

04/01/60 

TIROS 

TIROS 01 



US 

60-002B-01 

04/01/60 

TIROS 

TIROS 01 

TELEVISION 

BUTLER 

US 

60-01 6A 

11/23/60 

TIROS 

TIROS 02 



US 


D-14 



SE-PRO 



22222 

11111 





N8S0CK) 

L-DATE 

PROJECT 

sc NAMES 

EXP NAME 

PI/AGENCY 

CO 

60>016A>01 

11/23/60 

TIROS 

TIROS 02 

WIDERELO RADIOMETER 

HANEL 

US 

60-016A-02 

11/23/60 

TIROS 

TIROS 02 

(SR)SCANN9JG RADIOMETER 

BARKSDALE 

U5 

60-01 6A-03 

11/23/60 

TIROS 

TIROS 02 

ra^vtsioN 

BUTLER 

US 

61-017A 

07/12/61 

TIROS 

TIROS 03 



US 

61-017A-01 

07/12/61 

TIROS 

TIROS 03 

OMNI RADIOMETER 

SUOMI 

US 

61-017A-02 

07/12/61 

TIROS 

TIROS 03 

WIDEFiaO RADIOMETER 

HANEL 

US 

61-017A-03 

07/12/61 

TIROS 

TIROS 03 

(SR)SCANNING RADIOMETER 

RADOS 

US 

61-017A-04 

07/12/61 

TIROS 

TIROS 03 

TELEVISION 

RADOS 

US 

62-002A 

02/08/62 

TIROS 

TIROS 04 



US 

62 002A-01 

02/08/62 

TIROS 

TIROS 04 

OMNI RADIOMETER 

SUOMI 

UB 

62-002A-02 

02/08/62 

TIROS 

TIROS 04 

WIDERBD RADIOMETER 

HANEL 

US 

62-002A-03 

02/08/62 

TIROS 

TIROS 04 

(SR)SCANNWG RADIOMETER 

BARKSDALE 

US 

62-002A-04 

02/08/62 

TIROS 

TIROS 04 

TELEVISION 

RADOS 

US 

62-025A 

06/19/62 

TIROS 

TIROS 05 



US 

65-025A-01 

06/19/62 

TIROS 

TIROS 05 

TELEVISION 

RADOS 

US 

62-047A 

09/18/62 

TIROS 

TIROS 06 



US 

62-047A-01 

09/18/62 

TIROS 

TIROS 06 

TELEVISION 

NESS STAFF 

UB 

63-024A 

06/19/63 

TIROS 

TIROS 07 



UB 

63-C24A-01 

06/19/63 

TIROS 

TIROS 07 

OMNI RADIOMETER 

SUOMI 

UB 

63-024A-02 

06/19/63 

TIROS 

TIROS 07 

(SR)SCANNNG RADIOMETER 

RADOS 

US 

63-024A-04 

06/19/63 

TIROS 

TIROS 07 

TELEVISION 

NESS STAFF 

UB 

63-054A 

12/21/63 

TIROS 

TIROS 00 



UB 

63-054A-01 

12/21/63 

TIROS 

TIROS 06 

TELEVISION 

OSULLIVAN 

UB 

63-054A-02 

12/21/63 

TIROS 

TIROS 06 

(APT)AUTO PIC TRANSMISSION 

HUNTER 

UB 

65-004A 

01/22/65 

TIROS 

TIROS 09 



US 

65-004A-01 

01/22/65 

TIROS 

TIROS 09 

TELEVISION 

NESS STAFF 

UB 

65-051A 

07/02/65 

TIROS 

TIROS 10 



UB 

65-051A-01 

07/02/65 

TIROS 

TIROS 10 

TELEVISION 

NESS STAFF 

UB 

70PEX 

00/00/90 

TOPEX 

TOPEX 



UB 

TOPEX-02 

00/00/90 

TDPEX 

TOPEX 

MICROWAVE RADIOMETER 


US 

69-001 A 

02/17/59 

VANGUARD 

VANGUARD 2 



UB 

59-001A-01 

02/17/59 

VANGUARD 

VANGUARD 2 

(OPTICAL SCANNER) 

STTTOUD 

US 

64-065A 

10/12/64 

VO6KH00 

V0SKH001 



USSR 

64-065A- 

10/12/64 

VO6KH00 

VOSKH001 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

66-022A 

03/18/65 

VO6KM0D 

VOSKH002 



USSR 

6S 022A- 

03/18/65 

VOSKHOO 

V06KH002 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

61-019A 

08/06/61 

VOSTOK 

SPUTNIK 12 

(SEE VOSTOK 2) 


USSR 

61-019A 

08/06/61 

VOSTOK 

VOSTOK2 



USSR 

61-019A- 

08/06/61 

VOSTOK 

VOSTOK 2 

(HAND HELD CWE PHOTOGRAPHY) 


USSR 

62-036A 

08/11/62 

VOSTOK 

VOSTOK 3 



USSR 

62-036A- 

08/11/62 

VOSTOK 

VOSTOK 3 

(HAND HELD CWE PHOTOGRAPHY) 


USSR 

62>037A 

08/12/62 

VOSTOK 

VOSTOK 4 



USSR 

62-037A- 

08/12/62 

VOSTOK 

VOSTOK 4 

(HAND HELD CWE PHOTOGRAPHY) 


USSR 

63-020A 

06/15/63 

VOSTOK 

VOSTOK 5 



USSR 

63-020A- 

06/15/63 

VOSTOK 

VOSTOK 5 

(HAND HELD CWE PHOTOGRAPHY) 


USSR 

63-023A 

06/16/63 

VOSTOK 

VOSTOK 6 



USSR 

63-023A- 

06/16/63 

VOSTOK 

VOSTOK6 

(HAND HELD CWE PHOTOGRAPHY) 


USSR 

68-076A 

09/14/68 

ZOND 

Z0ND5 



USSR 

66-076A-02 

09/14/68 

20ND 

Z0N05 

(EARTHOLOUD PHOTOGRAPHY) 


USSR 

68-101A 

11/10/68 

20ND 

Z0ND6 



USSR 

68-101A-01 

11/10/68 

ZDND 

Z0NO6 

(EARTHCLOUD PHOTOGRAPHY) 


USSR 

69-067A 

08/07/69 

2DND 

ZCND7 



USSR 

60-067A-01 

08/07/60 

2DtC 

Z0N07 

(EARTHCLOUD PHOTOQR^ 


USSR 

70-088A 

10/20/70 

ZOND 

Z0N08 



USSR 

70-088A01 

10/20/70 

zori) 

Z0NO8 

(EARTHCLOUD P«^ OTOQRAPHY) 


USSR 
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NSSDCID L-DATE PflOJECT S« NAMES EXPN(\ME Pl/AGEtJCV CO 


77-1 08A 

11/23/77 

METEOC3AT 

METEOSAT 1 



EUROPE 

i- 

77-108A-01 

11/C3/77 

METEOSAT 

METEOSAT 1 

IMAGING RADIOMETER 

se^BC 

EUROPE 

1 

77-108A-02 

11/23/77 

METEOSAT 

METEOSAT 1 

(DCP)DATACOLL PLAT 

PERA 

EUROPE 


81-057A 

06/19/81 

METEOSAT 

METEOSAT 2 



EUROPE 

k- 

81-057A-01 

06/19/81 

METEOSAT 

METEOSAT 2 

IMAGITJG RADIOMETER 

SB»JE 

EUROPE 

i 

1 

81-057A-02 

06/19/81 

METEOSAT 

METEOSAT 2 

(DCP)DATA COLL PLAT 

PERA 

EUROPE 

IT 

83-11 6A-38 

11/28/83 

SHUTTLE 

SPACELAB 1 

METRIC CAMERA FACILITY 

REYNOLDS 

EUROPE 

t 

83-116A-39 

11/28/83 

SHUTTLE 

SPACELAB 1 

(MRSE)MICROWAVE FACILITY 

DIETERLE 

EUROPE 


MTSATP2 

01/00/88 

METEOSAT 

METEOSAT P2 



EUROPE 

i 

MTSATP2-01 

01/00/88 

METEOSAT 

METEOSAT P2 

IMAGING RADIOMETER 


EUROPE 

i 

9 

MTSATP2-02 

01/00/88 

METEOSAT 

METEOSAT P2 

(DCP)DATACOLL PLAT 


EUROPE 

V 

70-1 09A 

12/24/70 

EOLE/PEOLE 

PBXE 



FRANC EAJS 


71-071A 

08/16/71 

EOLEA^EOLE 

ECXEI 



FRANCEAJS 


71-071A-01 

08/16/71 

EOLE/PEOLE 

EOLE1 

UPPER ATMOS WEA RELAY SYS 

MOREUBANDEEN 

FRANCE/US 

c 

83-059A-06 

06/18/83 

SHUTTLE 

STS-07 

(MOMS)MODLR OPTOELEC MSP SC 


GERMANY 

> 

84-011A-01 

02/03/84 

SHUTTLE 

STS-11 

(MOMS)MOOLR OPTOELEC MSP SC 

K/GB 

GERMANY 

3. 

79-051A 

06/07/79 

BHASKARA 

BHASKARA 



INDIA 

$ 

79-051A-01 

06/07/79 

BHASKARA 

BHASKARA 

(SAMIR)SATELLITE MW RAD 

JCSffH 

INDIA 

T 

79-051 A-02 

06/07/79 

BHASKARA 

BHASKARA 

TV CAMERA 

JOSEPH 

INDIA 

f,' 

81-115A 

11/20/81 

BHASKARA 

BHASKARA 2 



INDIA 

r 

81 115A-01 

11/20/81 

BHASKARA 

BHASKARA 2 

DUAL TV CAMERA 

CALLA 

INDIA 

• 

81-115A-02 

11/20/81 

BHASKARA 

BHASKARA 2 

(SAMIR)SATELLITE MW RAD 

CALLA 

INDIA 


82-031 A 

04/10/82 

INSAT 

INSAT 1A 



INDIA 

k 

82-031A-01 

04/10/82 

INSAT 

INSAT 1A 

(VHRR)VERYHIGH RES RAD 

ISRO 

INDIA 

1 

83-089B 

08/31/83 

INSAT 

INSAT IB 



INDIA 


83-089B-01 

08/31/83 

INSAT 

INSAT IB 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 


IRS-1A 

10/00/87 

IRS 

IRS 1A 



INDIA 

i 

IRS-1A-01 

10/00/87 

IRS 

IRS 1A 

(LISSjLIN IMG SELF-SCN SENS 

ISRO 

INDIA 


INSAT1C 

06/00/88 

INSAT 

INSAT 1C 



INDIA 


INSAT1C-01 

06/00/88 

INSAf 

INSAT 1C 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 


77-065A 

07/14/77 

<3M5 

GMS 



JAPAN 


77-065A-01 

07/14/77 

OMS 


(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 


81-076A 

08/10/81 

CMS 

QMS2 



JAPAN 


81-076A-01 

08/10/81 

OMS 

QMS2 

(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 

Vt 

\ 

84-080A 

08/02/84 

GMS 

GMS3 



JAPAN 


84-080A-01 

08/02/84 

OMS 

GMS3 

(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 


87-01 8A 

02/19/87 

M06 

M061 



JAPAN 


87-01 8A-01 

02/19/87 

M06 

M061 

(MESSR)MSP ELE SELF-SCAN RAD. 

NASDA 

JAPAN 

k- 

87-01 8A-02 

02/19/87 

M06 

M061 

(VTIR)VIS & THERMAL IR RAD 

NASDA 

JAPAN 


87-01 8A-03 

02/19/87 

M06 

MOS1 

(MSR)MICROWAVE SCAN RAD 

NASDA 

JAPAN 

f 

87-01 8A-04 

02/19/87 

M06 

M061 

(OCS)DATA COLL SYS TRANSPNDR 

NASDA 

JAPAN 


70-025A-10 

04/08/70 

NIMBUS 

NMBUS4 

(SCR)SELECT1VE CHOPPER RAD 

HXK3KTON 

LK 

;■ 

72-007A-02 

12/11/72 

NIMBUS 

NMBUS5 

(SCF^SELECTIVE CHOPPER RAD 

HOUGHTON 

IK 

r 

78-098A-02 

10/24/78 

NIMBUS 

NMBUS7 

(SAMS)STRAT + MESO SOUNDER 

HOUGHTON 

IK 
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NSSDCID 

11111 

L-DATE 

PROJECT 

S/C NAMES 

59*001 A 

02/17/59 

VANGUARD 

VANGUARD 2 

59-004A 

08/07/59 

EXPUORfft 

EXPLORERS 

59-009A 

10/13/59 

EXPLORER 

EXPLORER? 

60*0028 

04/01/60 

TIROS 

TIROS 01 

60-006A 

05/24/60 

DOD{aTHER) 

MIDAS 2 

60*01 6A 

11/23/60 

HR06 

TIROS 02 

61-017A 

07/12/61 

TIROS 

TIROS 03 

61-018A 

07/12/61 

DOD{OTHER) 

MIDAS 3 

61-019A 

08/06/61 

VOSTOK 

SPUTNIK 12 

61*019A 

08/06/61 

VOSTOK 

VOSTOK 2 

61-025A 

09/13/61 

MBVXJRT 

MA-4 

61*028A 

10/21/61 

DOCKOTHER) 

MIDAS 4 

61-030A 

11/15/61 

DISCOVERER 

DISCOVERER 35 

61-033A 

11/29/61 

MffCUFY 

MA-5 

62-002A 

02/08/62 

TIROS 

TIROS 04 

62-003A 

02/20/62 

MB=CUFY 

MA-6 

62-010A 

04/09/62 

DOCKOTHER) 

MIDAS 5 

62-019A 

05/24/62 

MBCUFY 

MA-7 

62-025A 

06/1 9/62 

TIROS 

TIROS 05 

62-036A 

08/11/62 

VOSTOK 

VOSTOK 3 

62-037A 

08/12/62 

VOSTOK 

VOSTOK 4 

62-047A 

09/18/62 

TIROS 

TIROS C6 

62-052A 

10/03/62 

MERCURY 

MA-8 

63-01 5A 

03/15/63 

MffOURY 

MA-9 

63-014A 

05/09/63 

DOD(OTH6R) 

MIDAS 6 

63-O20A 

06/1 5/63 

VOSTOK 

VOSTOK 5 

63-023A 

06/1 6/63 

VOSTOK 

VOSTOK 6 

63-024A 

OG/19/63 

TIROS 

TIROS 07 

63-054A 

12/21/63 

TIROS 

TIROS 08 

64-052A 

08/28/64 

NIMBUS 

NIMBUS 1 

64-065A 

10 ,:/64 

V06KHOD 

VOSKI-DD1 

65-004A 

01/22/65 

TIROS 

TIROS 09 

6S-022A 

03/18/65 

V06KH0D 

VOSKHOD2 

65-024A 

03/23/65 

GEMINI 

GEMINI 03 

65-043A 

06/03/65 

GEMINI 

GEMINI 04 

65-051A 

07/02/65 

TIROS 

TIROS 10 

65-068A 

08/21/65 

GEMINI 

GEMINI 05 

65-100A 

12/04/65 

GEMir^i 

GEMINI 07 

65-104A 

12/15/65 

GEMINI 

GEMINI 06 

66-008A 

02/03/66 

ESSA 

ESSA1 

66-016A 

02/28/66 

ESSA 

ESSA 2 

66-020A 

03/16/66 

GEMINI 

GEMINI 08 

66-035A 

04/25/66 

MOLNIYA1 

MOLNIYA 1- 03 

66-040A 

05/15/66 

NIMBUS 

NIMBUS 2 

66-047A 

06/03/66 

GEMINI 

GEMINI 09 

66-057A 

06/25/66 

COSMOS 

COSMOS 122 

:6-066A 

07/18/66 

GEMTJI 

GEMIN1 10 

66-081 A 

09/12/66 

QEMtf^l 

GEMIN1 11 

66-082A 

09/1 5/66 

DMSP 

DSAP 

66-082A 

09/15/66 

DMSP 

DMSP 4A/F1 

66-087A 

10/02/66 

ESSA 

ESSA3 

66-092A 

10/20/66 

MOLNIYA1 

MOLNIYA 1- 04 

66-1 04 A 

11/11/66 

GEMt^l 

GEMIN1 12 


EXP NAME 


(SEEVOSTOK2) 


(SEEOMSP) 


PI/AGENCY CO 

U5 

U5 

U8 

U5 

US 

US 

US 

US 

USSR 

USSR 

US 

US 

US 

US 

US 

US 

US 

US 

US 

USSR 

USSR 

US 

US 


S'” 


UB 

US 

USSR 

USSR 

US 

US 


US 

USSR 


UB 

USSR 

US 

US 

US 

US 

US 

UB 

UB 

UB 

UB 

USSR 

US 

US 

USSR 

UB 

UB 

US 

US 

US 

USSR 

US 


I>19 
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NSSOCID 

11111 

L-DATE 

PROJECT 

SC NAMES 

EXP NAME 

f 7AGENCY CO 

66>110A 

12/07/66 

ATS 

ATS1 


U5 

67-006A 

01/26/67 

ESSA 

ESSA4 


UB 

67-010A 

02/08/67 

DMSP 

DMSP 4A/F2 


US 

67-024A 

03/21/67 

00GM06 

COSMOS 149 


USSR 

67-031A 

04/06/67 

ATS 

ATS 2 


US 

67-036A 

04/20/67 

ESSA 

ESSA5 


US 

67-039A 

04/27/67 

00GM06 

COSMOS 156 


USSR 

67-052A 

05/24/67 

M0LNIYA1 

MOLNIYA 1- 05 


USSR 

67-066F 

07/01/67 

POPQlF 

DODGE 


US 

67-080A 

08/22/67 

OMSP 

DSAP 

(SEE DMSP) 

US 

67-080A 

08/22/67 

DMSP 

DMSP 4A/F3 


US 

67-095A 

10/03/67 

MOLNIYA1 

MOLNIYA 1- 06 


USSR 

67-096A 

10/11/67 

OMSP 

DSAP 

(SEE DMSP) 

US 

67-096A 

10/11/67 

OMSP 

DMSP 4A/F4 


US 

67-101A 

10/22/67 

MOLNIYA1 

MOLNIYA 1- 07 


USSR 

67-111A 

11/05/67 

ATS 

ATS 3 


UB 

67-1 13A 

11/09/67 

APoao 

APOLLO 04 


US 

67-11 4A 

11/10/67 

ESSA 

ESSA6 


US 

68-025A 

04/04/68 

APOLLO 

APOLLO 06 


US 

66-035A 

04/21/68 

MOLNIYA1 

MOLNIYA 1- 08 


USSR 

68042A 

05/22/68 

DMSP 

DSAP 

(SEE DMSP) 

UB 

68-042A 

05/22/68 

DMSP 

DMSP 4B/F1 


US 

68-057A 

07/05/68 

MOLNIYA 1 

MOLNIYA 1- 09 


USSR 

66-068A 

08/10/68 

ATS 

ATS 4 


UR 

68-069A 

08/16/68 

ESSA 

ESSA 7 


US 

68-076A 

09/14/68 

20ND 

ZOND5 


USSR 

68-085A 

10/05/68 

MOLNIYA 1 

MOLNIYA 1-10 


USSR 

68>089A 

10/11/68 

APOLLO 

APOLLO 07 


US 

68-092A 

10/22/68 

DMSP 

DSAP 

(SEE DMSP) 

US 

68-092A 

10/22/68 

DMSP 

DMSP 4B/F2 


US 

68094A 

10/26/68 

SOYUZ 

SOYUZ 03 


USSR 

68-101A 

11/10/68 

2CIND 

ZOND6 


USSR 

68-1 14A 

12/15/68 

ESSA 

ESSA8 


US 

68-1 18A 

12/21/68 

APOLLO 

APOLLO 06 


US 

69-004A 

01/14/69 

SOYUZ 

SOYUZ 04 


USSR 

69-016A 

02/26/69 

ESSA 

ES5A9 


US 

69-018A 

03/03/69 

APoao 

APOLLO 09 


US 

Bi G29A 

03/26/69 

METEOR1 

METEOR 1-01 


USSR 

69-037A 

04/14/69 

NIMBUS 

NIMBUS 3 


US 

69-043A 

05/18/69 

APoao 

APOLLO 10 


US 

69-059A 

07/16/69 

APoao 

APOLL0 11 


UB 

69-062A 

07/22/69 

DMSP 

DSAP 

(SEE DMSP) 

UB 

69-062A 

07/22/69 

DMSP 

DMSP 48/F3 


US 

69-067A 

08/07/69 

20ND 

ZON07 


USSR 

69-064A 

10/06/69 

METEOR1 

METEOR 1-02 


USSR 

69-099A 

11/14/69 

APoao 

APOLLO 12 


US 

70-008A 

01/23/70 

NOAA 1-5/lTOS 

ITOS1 


US 

70-012A 

02/11/70 

DMSP 

DSAP 

(SEE DMSP) 

US 

70-012A 

02/11/70 

DMSP 

DMSP 5A/F1 


UB 

70-019A 

03/17/70 

METEOR1 

METEOR 1-03 


USSR 

70-025A 

04/08/70 

NIMBUS 

NIMBUS 4 


UB 

70-029A 

04/11/70 

APoao 

APOLL0 13 


US 

70-037A 

04/28/70 

METEOR1 

METEOR 1-04 


USSR 

70-041A 

06/02/70 

SOYUZ 

SOYUZ 09 


USSR 

70-047A 

06/23/70 

METEOR1 

METEOR 1-05 


USSR 

70-070A 

09/03/70 

DMSP 

DSAP 

(SEE OMSP) 

US 


D-20 


S-LD 


NSSOCIO 

11111 

L-DATE 

PROJECT 

S/C NAMES 

70-070A 

09/03/70 

DMSP 

DMSP5A/F2 

70-08&^ 

10/15/70 

ME1E0R1 

METEOR 1-06 

70-088A 

10/20/70 

20ND 

ZDNDB 

70-1 05A 

12/10/70 

COSMOS 

COSMOS 384 

70-106A 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

70-1 OOA 

12/24/70 

ECtE/PEOLE 

PBCLE 

71-003A 

01/20/71 

METEOR1 

METEOR 1-07 

71-008A 

01/31/71 

APoao 

APOLL0 14 

71-012A 

02/17/71 

DMSP 

DSAP 

71-012A 

02/17/71 

DMSP 

DMSP 5A/F3 

71-031A 

04/17/71 

METE0R1 

METEOR 1-08 

71-032A 

04/19/71 

SALYUT 

SALYUT 1 

71-053A 

06/06/71 

SOYUZ 

SOYUZ 11 

71-059A 

07/16/71 

METE0R1 

METEOR 1-09 

71-063A 

07/26/71 

APOLLO 

APOLLO 15 

71 -071 A 

08/16/71 

EaE/PEOLE 

E0LE1 

71-087A 

10/14/71 

DMSP 

DSAP 

71-087A 

10/14/71 

DMSP 

DMSP 58/F1 

71-120A 

12/29/71 

METEOR1 

METEOR 1-10 

72-01 8A 

03/24/72 

DMSP 

DSAP 

72-01 8A 

03/24/72 

DMSP 

DMSP 5B/F2 

72-022A 

03/30/72 

METEOR1 

METEOR 1-11 

72-031 A 

04/17/72 

APoao 

APOLL0 16 

72-049A 

06/30/72 

METEOR1 

METEOR 1-12 

72-058A 

07/23/72 

LANDSAT 

ERTS-A 

72-058A 

07/23/72 

LANDSAT 

LANDSAT 1 

72-082A 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

72-085A 

10/27/72 

ME7EOR1 

METEOR 1-13 

72-089A 

11/09/72 

DMSP 

DSAP 

72-089A 

11/09/72 

DMSP 

DMSP 5B/F3 

72-096A 

12/07/72 

APoac 

APOLL0 17 

72-097A 

12/11/72 

NIMBUS 

NIMBUS 5 

73-01 5A 

03/20/73 

ME7EOR1 

METEOR 1-14 

73-027A 

05/14/73 

SKYLAB 

SKYUB 

73-034A 

05/20/73 

METEOR1 

METEOR 1-15 

73-054A 

08/17/73 

DMSP 

DSAP 

73-0S4A 

08/17/73 

DMSP 

DMSP 5B/F4 

73-086A 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

74-011 A 

03/05/74 

METEOR1 

METEOR 1-16 

74-01 5A 

03/16/74 

DMSP 

DSAP 

74-01 5A 

03/16/74 

DMSP 

DMSP 5B/F5 

74-02SA 

04/24/74 

ME7EOR1 

METEOR 1-17 

74-033A 

05/17/74 

QOES/5MS 

8MS1 

74-039A 

05/30/74 

ATS 

ATS 6 

74-046A 

06/25/74 

SALYUT 

SALYUT 3 

74-0S2A 

07/09/74 

METEOR1 

METEOR 1-18 

74-06t'A 

08/09/74 

DMSP 

DSAP 

74 063A 

08/0 W74 

DMSP 

DMSP SC/FI 

74-083A 

10/28/74 

METEOR1 

METEOR 1-19 

74-089A 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

74-099A 

12/17/74 

METEOR1 

METEOR 1-20 

74- 104 A 

12/26/74 

SALYUT 

SALYUT 4 

75-001 A 

01/11/75 

SOYUZ 

SOYUZ 17 

75-004A 

01/22/75 

LANDSAT 

ERTS-B 

7S-004A 

01/22/75 

LANDSAT 

LANDSAT 2 


SXP NAME Pl/AGENCY CO 

US 

USSR 

USSR 

USSR 

US 

FRANCEAJS 

USSR 

US 

(SEEDMSP) US 

US 

USSR 

USSR 

USSR 

USSR 

US 

FRANCE/US 

(SEEDMSP» US 

US 

USSR 

(SEEDMSP) US 

US 

USSR 

US 

USSR 

(SEEI^NDSAT) US 

US 

US 

USSR 

(SEEDMSP) UB 

US 

UB 

US 

USSR 

US 

USSR 

(SEEDMSP) UB 

US 

US 

USSR 

(SEEDMSP) UB 

US 

USSR 

US 

US 

USSR 

USSR 

(SEEDMSP) UB 

UB 

USSR 

US 

USSR 

USSR 

USSR 

(SEE LANDSAT) UB 

UB 


D-21 


S-LD 


NSSDCIO 

11111 

L-DATE 

PROUBCT 

aC NAMES 

75-011 A 

02/06/75 

GOES/SMS 

SMS2 

75-023A 

04/01/75 

ME7EOR1 

METEOR 1-21 

75-044A 

05/24/75 

SOYUZ 

SOYUZ 18 

75-043A 

05/24/75 

OMSP 


75-043A 

05/24/75 

DMSP 

DMSPSC/F2 

75-052A 

06/12/75 

NIMBUS 

NMBUS6 

75-064A 

07/11/75 

METEOR2 

METEOR 2-01 

75-065A 

07/1 5/75 

80VUZ 

SOYUZ 19 

75-066A 

07/1 5/75 

APOLLO 

APOLLO 18 

7£<066A 

07/15/75 

APOLLO 

ASTP APoao 

75-087A 

09/18/75 

METEOR1 

METEOR 1-22 

75-100A 

10/16/75 

QOES/SMS 

SMS3 

75-100A 

10/16/75 

GOESSMS 

Q0ES1 

75-1 24A 

12/25/75 

METEOR1 

METEOR 1-23 

76-032A 

04/07/76 

METEORl 

METEOR 1-24 

76-043A 

05/1 5/76 

METEOR1 

METEOR 1-25 

76-057A 

06/22/76 

SAL^'UT 

SALYUT5 

76-064A 

07/06/76 

SOYl^ 

SOYUZ 21 

76-077A 

07/29/76 

NOAA 1-5/ITOS 

NOAA 05 

76-091A 

09/11/76 

DMGP 

DMSP 5D-1/F1 

76-093A 

09/15/76 

soYue 

SOYUZ 22 

76-1 02A 

10/16/76 

METEORl 

METEOR 1-26 

77-002A 

01/07/77 

ME7EOR2 

METEOR 2-02 

77-008A 

02/07/77 

SOYUZ 

SOYUZ 24 

77-024A 

04/05/77 

METEORl 

METEOR 1-27 

77-044A 

06/05/77 

DMSP 

DMSP 5D-1/F2 

77-048A 

06/16/77 

QOES/SMS 

GOES2 

77-057A 

06/29/77 

METEORl 

METEOR 1-28 

77-065A 

07/14/77 

OMS 

OMB 

77-097A 

09/29/77 

8ALYUT 

SALYUT6 

77-108A 

11/23/77 

METE06AT 

METEOSAT1 

77-1 13A 

12/10/77 

SOYUZ 

SOYUZ 26 

77-1 17A 

12/14/77 

METEOR2 

METEOR 2-03 

78-026A 

03/05/78 

UANDSAT 

LANDSAT 3 

78-026A 

03/05/78 

LANDSAT 

ERTSC 

78-041A 

04/26/78 

AEM 

HMA 

78-041 A 

04/26/78 

ABM 

AEM-A 

78-042A 

05/01/78 

OMSP 

DMSP 5D-1/F3 

78-061A 

06/15/78 

SOYUZ 

SOYUZ 29 

78-062A 

06/16/78 

Goes;/SM$ 

Q0ES3 

78-064A 

06/27/78 

SEASAT 

SEASAT 1 

78-081 A 

08/26/78 

SOYUZ 

SOYUZ 31 

78-006A 

10/13/78 

NOAA 6-D/T-N 

TinOBN 

78-098A 

10/24/78 

NIMBUS 

NA4BU87 

79-005A 

01/25/79 

METEORl 

METEOR 1-29 

79-013A 

02/18/79 

ABA 

AEM-B 

79-01 3A 

02/16/79 

ABA 

SAGE 

70-018A 

02/25/79 

SOYUZ 

SOYUZ 32 

79-021A 

03/01/79 

METEOR2 

METEOR 2-04 

79-029A 

04/10/79 

SOYUZ 

SOYUZ 33 

79-050A 

06/06/79 

OMSP 

DMSP 5D-1/F4 

79-051A 

06/07/79 

8HASKARA 

BHA8KARA 

79-057A 

06/27/79 

NOAA 6*D/T-N 

NOAA 06 

79-005A 

10/31/79 

METEOR2 

METEOR 24)5 

80-027A 

04/09/80 

SOYUZ 

SOYUZ 35 


EXP NAME PI/AGENCY CO 

U5 

USSR 

U^R 

(SEEDMSP) US 

US 

US 

USSR 

USSR 

(SEEASTP-APOaO) US 

US 

U'«R 

(SEEQOESI^ US 

US 

USSR 

USSR 

USSR 

USSR 

USSR 

US 

US 

USSR 

USSR 

USSR 

USSR 

USSR 

US 

US 

U^R 

JAPAN 

USSR 

BUBDPE 

USSR 

USSR 

US 

(SEELANDSAT) US 

UB 

(SEEHCMM) US 

UB 

USSR 

UB 

US 

USSR 

US 

UB 

USSR 

(SEE SAGE) UB 

UB 

USSR 

USSR 

USSR 

US 

INDIA 

UB 

USSR 

USSR 


I>22 



S-LD 


NSSDCID 

11111 

L-DATE 

PHOOBCT 

SA: NAMES 

80-041 A 

05/26/80 

SOYUZ 

SOYUZ 36 

80-051 A 

06/18/80 

METEOR1 

METEOR 1-30 

80-064A 

07/23/80 

SOYUZ 

SOYUZ 37 

80-074A 

09/00/80 

QOES/SMS 

QOES4 

80-073A 

09/09/80 

METEOR2 

METEOR 2-06 

81-023A 

03/12/81 

SOYUZ 

SOYUZ T-4 

81-043A 

05/14/81 

METCOR2 

METEOR 2-07 

81-049A 

05/22/81 

QOES/SMS 

QOES5 

81-057A 

06/19/81 

METEOSAT 

METEOSAT 2 

81-059A 

06/23/81 

NCAA 6-D/T-N 

NOAA 07 

81-065A 

07/10/81 

METEOR1 

METEOR 1-31 

81-076A 

08/10/81 

GMS 

QMS2 

81-111A 

11/12/81 

SHUTTLE 

STS-02 

81-115A 

11/20/81 

BHASKARA 

BHASKARA 2 

82-025A 

03/25/82 

METEOR2 

METEOR 2-08 

82031A 

04/10/82 

INSAT 

INSAT 1A 

82-033A 

04/19/82 

SALYUT 

SALYUT 7 

82-065A 

06/27/82 

SHUTTLE 

STS-04 

82-072A 

07/16/82 

LANDSAT 

LANDSAT 4 

82-116A 

12/14/82 

METEOR2 

METEOR 2-09 

82-1 18A 

12/21/82 

DMSP 

DMSP 5D-2/F6 

83-022A 

03/28/83 

NOAA 8-J/ATN 

NOA*^ 08 

83-026A 

04/04/83 

SHUTTLE 

STS-06 

83-041 A 

04/28/83 

GOE&SMS 

GOES 6 

83-059A 

06/18/83 

SHUTTLE 

STS-07 

83-089B 

08/31/83 

INSAT 

INSAT IB 

83-109A 

10/28/83 

METEOR2 

METEOR 2-10 

83-113A 

11/18/83 

DMSP 

DMSP 5D-2/F7 

83-1 16A 

11^28/83 

SHUTTLE 

STS-09 

a:i-116A 

11/28/83 

SHUTTLE 

SPACELAB 1 

84-011 A 

02/03/84 

SHUTTLE 

STS-11 

84-021A 

03/01/84 

LANDSAT 

LANDSAT 5 

84-072A 

07/18/84 

METEOR? 

METEOR 2-11 

84-080A 

08/02/84 

OMS 

GMS3 

84-108B 

10/05/84 

B=GE 


84-106A 

10/05/84 

SHUTTLE 

STS-41Q 

84-123A 

12/12/84 


NOAA 09 

84-123A 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

85-013A 

02/06/85 

METEOR2 

METEOR 2-12 

35-1 19A 

12/26/85 

METEOR2 

METEOR 2-13 

86-G39A 

05/27/86 

ME7EOR2 

METEOR 2-14 

86-073A 

09/17/66 

B«E 

NOAA 10 

86-073A 

09/17/86 

NOAA 8-J/ATN 

NO»AA 10 

87-0C1A 

02/15/87 

MFTEOR2 

METEOR 2-15 

87-018A 

02/19/87 

MOB 

MOS1 

87-022A 

02r26/87 

QOES/SMS 

GOES 7 

87-053A 

06/20/67 

DMSP 

DMSP 5D-2/F8 

IRS-1A 

10/00/87 

IRS 

IRSIA 

MTSATP2 

01/00/88 

METEOSAT 

METEOSAT P2 

INSAT1C 

06/00/88 

INSAT 

INSAT 1C 

NOAA-H 

02/00/88 

NOAA 8-J/ATN 

NOAAH 


EXP NAME PI/AGENCY CO 

USSR 

USSR 

USSR 

US 

USSR 

U^R 

USSR 

US 

BUFCPE 

USSR 

JAPAN 

US 

INDIA 

USSR 

INDIA 

USSR 

US 

US 

l^R 

US 

US 

US 

US 

US 

INDIA 

USSR 

US 

(SEE.-.'^ACELABI) US 

US 

US 

US 

USSR 

JAPAN 

UB 

US 

UB 

UB 

USSR 

USSR 

USSR 

US 

US 

USSR 

JAPAN 

UB 

US 

INDIA 

BJROPE 

INDIA 

UB 



I 


S-LD 


NSSOCO 

11111 

L-OATE 

PROJECT 

S/C NAMES 

EXP NAME 

PI/AGENCY 

CO 

70PEX 

NOAAl 

00/00/90 

06/00/90 

TOPEX 

NOAA 8^/ATN 

IDPEX 

NOAA! 



IB 

LB 

NOAA>J 

J9/00/91 

NOAA 8-J/ATN 

NOAA J 



UB 

NOAA-D 


NOAA 6-D/T-N 

NOAAD 



UB 


a; 





9 

D-24 


1 


INDEX OF SPACECRAFT 

SORTED BY SPACECRAFT NAME (11111) AND LAUNCH DATE (22222) 

S-SC 



NSSDCID 

22222 

L-DATE 

PRarjCT 

11111 
S/C NAMES 

78-041 A 

04/26/78 

AEM 

AEM-A 

79-013A 

02/18/79 

AEM 

AEM-B 

67-1 13A 

11/09/67 

APOLLO 

APOLLO 04 

68-025A 

04/04/68 

APoao 

APOaO06 

68-089A 

10/11/68 

APOLLO 

APOLLO 07 

68-1 18A 

12/21/68 

APoao 

APoaooe 

69-01 8A 

03/03/69 

APoao 

APOLLO 09 

69-043A 

05/18/69 

APoao 

APOLL0 10 

69-059A 

07/16/69 

APoao 

APoaoii 

69-099A 

11/14/69 

APoao 

AP0a012 

70-029A 

04/11/70 

APoao 

APOLLO 13 

71-0C8A 

01/31/71 

APoao 

AP0U014 

71 -063 A 

07/26/71 

APoao 

AP0U015 

72-031 A 

04/17/72 

APOLLO 

AP0U016 

72-096A 

12/07/72 

APOLLO 

APOLLO 17 

75-066A 

07/15/75 

APOLLO 

APOLLO 18 

75-066A 

07/15/75 

APOLLO 

ASTP APOLLO 

66-1 10A 

12/07/66 

ATS 

ATS 1 

67-031 A 

04/06/67 

ATS 

ATS 2 

67-1 11A 

11/05/67 

ATS 

ATS 3 

68-068A 

08/10/68 

ATS 

ATS 4 

74-039A 

05/30/74 

ATS 

ATS 6 

79-051A 

06/07/79 

BHASKARA 

BHASKARA 

81-1 15A 

11/20/81 

BHASKARA 

BHASKARA 2 

66-057A 

06/25/66 

COSMOS 

COSMOS 122 

67-024A 

03/21/67 

COSMOS 

COSMOS 149 

67-039A 

04/27/87 

COSMOS 

COSMOS 156 

70-105A 

12/10/70 

COSMOS 

COSMOS 384 

61-030A 

11/15/61 

DISCOVERER 

DISCOVERER 35 

66-082A 

09/15/66 

DMSP 

DMSP 4A/F1 

67-010A 

02/08/67 

DMSP 

DMSP 4A/F2 

67-080A 

08/22/67 

OMSP 

DMSP 4A/F3 

67-096A 

10/11/67 

DMSP 

DMSP 4A/F4 

68-042A 

05/22/68 

OMSP 

DMSP 48/FI 

68-092A 

10/22/66 

DMSP 

DMSP4B/F2 

69-062A 

07/22/69 

DMSP 

DMSP4B/F3 

70-01 2A 

02/11/70 

OMSP 

DMSP 5A/F1 

70-070A 

09/03/70 

OMSP 

DMSPSA/F2 

71-012A 

02/17/71 

DMSP 

DMSP5A/F3 

71-087A 

10/14/71 

OMSP 

DMSP 5B/F1 

72-01 8A 

03/24/72 

OMSP 

DMSP53/F2 

72-089A 

11/09/72 

OMSP 

DMSP5B/F3 

73-054A 

08/17/73 

DMSP 

DMSP5B/F4 

74-01 5A 

03/16/74 

OMSP 

DMSP5B/F5 

74-063A 

08/09/74 

OMSP 

DMSP5C/F1 

75-043A 

05/24/75 

OMSP 

DMSP5C/F2 

76-091 A 

09/11/76 

OMSP 

DMSP 5D-1/F1 

77-044A 

06/05/77 

OMSP 

DMSP 5D-1/F2 

78-042A 

05/01/78 

DMSP 

DMSP 5D-1/F3 

79-050A 

06/06/79 

OMSP 

DMSP 5D-1/F4 

82-1 18A 

12/21/82 

OMSP 

DMSP 5D-2/F6 

83-1 13A 

11/18/83 

OMSP 

DMSP5D-2«7 

87-053A 

06/20/87 

OMSP 

DMSP5D-2/F8 


EXP NAME 

(SEEHCMM) 
(SEE SAGE) 


(SEEASTP-APOLLO) 


p 


PI/AGENCY CO 


m 

UB I 

US 


UB 

US 

US 

LB 

UB 

UB 

UB 

UB 

US 

US 

US 

UB 

US 

UB 

UB 

US 

UB 

UB 

US 

UB 


INDIA 

INDIA 


USSR 

USSR 

USSR 

USSR 


UB 


US 

US 

UB 

US 

UB 

US 

US 

UB 

US 

UB 

UB 

UB 

LB 

US 

US 

UB 

US 

UB 

L6 

UB 

US 

UB 

US 

US 


D-25 



s-sc 



22222 


11111 



NSSDCIO 

L-DATE 

PROJECT 

sc NAMES 

EXP NAME 

PI/AGENCY CO 

67-066F 

07/01/67 

DODGE 

DODGE 


US 

66082A 

09/15/66 

OMSP 

DSAP 

{SEE DMSP) 

LB 

67-080A 

08/22/67 

0M5P 

DSAP 

(SEE DMSP) 

UB 

67-0d6A 

10/11/67 

DMSP 

DSAP 

(SEE OMSP) 

LB 

68-042A 

05/22/68 

DMSP 

DSAP 

(SEE DMSP) 

IB 

68-092A 

10/22/68 

DMSP 

DSAP 

(SEE DMSP) 

LB 

69062A 

07/22/69 

DMSP 

DSAP 

(SEE DMSP) 

LB 

70-0 12A 

02/11/70 

DMSP 

DSAP 

(SEE DMSP) 

IB 

70-070A 

09/03/70 

DMSP 

DSAP 

(^EDMSP) 

LB 

71-012A 

02/17/71 

OMSP 

DSAP 

(SEE DMSP) 

LB 

71-087A 

10/14/71 

DMSP 

DSAP 

(SEE DMSP) 

U5 

72-01 8A 

03/24/72 

DMSP 

DSAP 

(SEE DMSP) 

LB 

72-089A 

11/09/72 

DMSP 

DSAP 

(SEE OMSP) 

LB 

73-054A 

08/17/73 

DMSP 

DSAP 

(SEE DMSP) 

LB 

74-01 5A 

03/16/74 

DMSP 

DSAP 

(SEE DMSP) 

LG 

74-063A 

08/09/74 

DMSP 

DSAP 

(SEE DMSP) 

US 

75-043A 

05/24/75 

DMSP 

DSAP 

(SEE DMSP) 

UB 

71 -071 A 

08/16/71 

EOLBPEOLE 

EOLE1 


FRANCEAJS 

84-1 08B 

10/05/84 

NE 

ERBS 


UB 

72-05BA 

C7/23/72 

LANDSAT 

ERTS-A 

(SEE LANDSAT) 

US 

75-004A 

01/22/75 

LANDSAT 

ERTS-B 

(SEE LANDSAT) 

UB 

78-026A 

03/05/78 

LANDSAT 

ERTSC 

(SEE LANDSAT) 

LB 

66-008A 

02/03/66 

ESSA 

ESSA1 


US 

66-01 6A 

02/28/66 

BSSA 

ESSA2 


L6 

66-087A 

10/02/66 

essA 

ESSA3 


LB 

67-006A 

01/26/67 

ESSA 

ESSA4 


LB 

67-036A 

04/20/67 

ESSA 

ESSA5 


LB 

67-1 14A 

11/10/67 

^SA 

ESSA6 


LB 

68-069A 

08/16/68 

ESSA 

ESSA7 


UB 

68-1 14A 

12/15/68 

ESSA 

ESSA8 


US 

69-0 16A 

02/26/69 

ESSA 

ESSA9 


UB 

59-004A 

08/07/59 

EXPLORER 

EXPLORERS 


US 

59-009A 

10/13/59 

EXPLORS^ 

EXPLORER7 


LB 

75-1 OOA 

10/16/75 

QOeS/SMS 

Q0ES1 


LB 

65-024A 

03/23/65 

QEMMI 

QEMINJ03 


LB 

65-043A 

06/03/65 

QEMNI 

GQJiNI04 


LB 

65-068A 

08/21/65 

QBm 

OBJINI05 


L6 

65- 104 A 

12/15/65 

QBm\ 

GEMINI 06 


IB 

65-1 OOA 

12/04/65 

oami 

GEMINI 07 


US 

66-020A 

03/16/66 

QBSN\ 

GBJINIOe 


L6 

66-047A 

06/03/66 

oam 

GEMINI 09 


LB 

66-066A 

07/18/66 

Q&SN\ 

GEMIN1 10 


LB 

66-081A 

09/12/66 

Q&m 

GEMINMI 


LB 

66- 104 A 

11/11/66 

oam 

GBJINt 12 


LB 

77-065A 

07/14/77 

GMS 

GMS 


JAPAN 

81-076A 

08/10/81 

GM5 

GMS2 


JAPAN 

84-080A 

08/02/84 

GMS 

GMS3 


JAPAN 

77-048A 

06/16/77 

QOeSSMS 

Q0ES2 


LB 

78-062A 

06/16/78 

Qoes/SMS 

Q0ES3 


US 


D-26 


s-sc 


NSSOCIO 

22222 

L-DATE 

PBOOECT 

11111 
SA: NAMES 

80-074A 

09/09/80 

GOeSSMS 

Q0ES4 

81>040A 

05/22/81 


QOES5 

83>041A 

04/28/83 

ocessMs 

Q0ES6 

87>022A 

02/26/87 

QOeS/SMS 

Q0eS7 

78-041 A 

04/26/78 

ABA 

HMA 

82-031A 

04/10/82 

INSAT 

INSAT 1A 

83-089B 

08/31/63 

INSAT 

INSAT IB 

INSAT1C 

06/00/88 

INSAT 

INSAT 1C 

IRS-1A 

10/00/87 

IRS 

IRS 1A 

70-008A 

01/23/70 

NOAA 1-5/ITOS 

rrosi 

72-058A 

07/23/72 

LANOSAT 

LANDSAT 1 

75-C04A 

01/22/75 

LANDSAT 

LANDSAT 2 

78-026A 

03/05/78 

LANDSAT 

LANDSAT 3 

82-072A 

07/16/82 

LANDSAT 

LANDSAT 4 

84-021 A 

03/01/84 

LANDSAT 

LANDSAT 5 

61-025A 

09/13/61 

MffCURT 

MA-4 

61-033A 

11/20/61 

MBCURY 

MA-5 

62-003A 

02/20/62 

MB^CURf 

MA-6 

62-01 9A 

05/24/62 

MBCURY 

MA-7 

62-052A 

10/03/62 

MeCURT 

MA-8 

63-01 5A 

03/15/63 

M5CURV 

MA-9 

69-029A 

03/26/69 

METB0R1 

METEOR 1-01 

69-084A 

10/06/69 

METBDR1 

METEOR 1-02 

70-01 9A 

03/17/70 

METE0R1 

METEOR 1-03 

70-037A 

04/26/70 

METE0R1 

METEOR 1-04 

70-047A 

06/23/70 

METE0R1 

METEOR 1-05 

70-08SA 

10/15/70 

ME7E0R1 

METEOR 1-06 

71-003A 

01/20/71 

METE0R1 

METEOR 1-07 

71-031A 

04/17/71 

METE0R1 

METEOR 1-08 

71-059A 

07/16/71 

lyETBORI 

METEOR 1-09 

71-120A 

12/29/71 

METE0R1 

METEOR 1-10 

72-022A 

03/30/72 

r.STEORI 

METEOR 1-11 

72-049A 

06/30/72 

METEOR1 

METEOR 1-12 

72-085A 

10/27/72 

METEOR1 

METEOR 1-13 

73-01 5A 

03/20/73 

METEOR1 

METEOR 1-14 

73-034A 

05/29/73 

METEOR1 

METEOR 1-15 

74-011 A 

03/05/74 

METEOR1 

METEOR 1-16 

74-025A 

04/24/74 

ME1EOR1 

METEOR 1-17 

74-052A 

07/09/74 

METEOR1 

METEOR 1-18 

74-083A 

10/28/74 

METEOR1 

METEOR 1-19 

74-099A 

12/17/74 

MEHOR1 

METEOR 1-20 

75-023A 

04/01/75 

METEOR1 

METEOR 1-21 

75-087A 

09/18/75 

METEOR1 

METEOR 1-22 

75-1 24A 

12/25/75 

ME7EOR1 

METEOR 1-23 

76-032A 

04/07/76 

ME1BOR1 

METEOR 1-24 

76-043A 

05/15/76 

METEOR1 

METEOR 1-25 

76-1 02A 

10/16/76 

METEOR1 

METEOR 1-26 

77-024A 

04/05/77 

METHORI 

METEOR 1-27 

77-057A 

06/29/77 

METH>)1 

METEOR 1-28 

79-005A 

01/25/79 

L-'HKRI 

METEOR 1-29 

80-051A 

06/16/80 

4ETCOR1 

METEOR 1-30 

81-065A 

07/10/81 

yETEOfKi 

METEOR 1-31 


EXPNAME PI/AQENCY CO 

U6 

US 

UB 

US 

UB 

INDIA 

INDIA 

INDIA 

INDIA 

US 

UB 

UB 

UB 

UB 

UB 

UB 

US 

UB 

US 

US 

UB 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 


D-27 


s-sc 


HSSOCfD 

22222 

L-DATE 

PROJECT 

iiri 

S/C NAMES 

75-064A 

07/11/75 

METEOR2 

METEOR 2-01 

77-002A 

01/07/77 

ME7EOR2 

METEOR 2-02 

77-1 17A 

12/14/77 

METEOR2 

METEOR 2-03 

79-021 A 

03/01/79 

METEOR2 

METEOR 2-04 

79-095A 

10/31/79 

METEOR2 

METEOR 2-05 

80-073A 

09/09/80 

METEOR2 

METEOR 2-06 

81-043A 

05/14/81 

METEOR2 

METEOR 2-07 

82-025A 

03/25/82 

MrrEOR2 

METEOR 2-08 

82-1 16A 

12/14/82 

METEOR2 

METEOR 2-09 

83-1 09A 

10/28/83 

METEOR2 

METEOR 2-10 

84-072A 

07/18/84 

METEOR2 

METEOR 2-11 

85-013A 

02/06/85 

METEOR2 

METEOR 2-12 

85-1 19A 

12/26/85 

METEOR2 

METEOR 2-13 

86-039A 

05/27/86 

METEOR2 

METEOR 2-14 

87-001 A 

02/15/87 

METEOR2 

METEOR 2-15 

77-1 08A 

11/23/77 

METEOSAT 

METEOSAT 1 

81-057A 

06/19/81 

ME7EOSAT 

METEOSAT 2 

MTSATP2 

01/00/88 

METEOSAT 

METEOSAT P2 

60-006A 

05/24/60 

DOO(OTHER) 

MIDAS 2 

61-018A 

07/12/61 

DOCKOTHER) 

MIDAS 3 

61-028A 

10/21/61 

DOO(OTHER) 

MIDAS 4 

62-01 OA 

04/09/62 

DOCKOTHER) 

MIDAS 5 

63-0 14A 

05/09/63 

DOCKOTHER) 

MIDAS 6 

66-035A 

04/25/66 

MOLNIYA1 

MOLNIYA 1- 03 

66-092A 

10/20/66 

MOLNIYA1 

MOLNIYA 1-04 

67-052A 

05/24/67 

MOLNIYA1 

MOLNIYA 1-05 

67-095A 

10/03/67 

MOLNIYA1 

MOLNIYA 1- 06 

67-101A 

10/22/67 

MOLNIYA1 

MOLNIYA 1- 07 

68-035A 

04/21/68 

MOLNIYA1 

MOLNIYA 1-08 

68-057A 

07/05/68 

MOLNIYA1 

MOLNIYA 1-09 

68-085A 

10/05/68 

MOLNIYA1 

MOLNIYA 1-10 

87-01 8A 

02/19/87 

MOS 

MOS1 

64-052A 

08/28/64 

NIMBUS 

NA/IBUS1 

66-040A 

05/15/66 

NIMBUS 

NAHBUS2 

69-037A 

04/14/69 

NIMBUS 

NA4BUS3 

70-025A 

04/08/70 

NIMBUS 

NMBUS4 

72-097A 

12/11/72 

NIMBUS 

NMBUS5 

75-052A 

06/12/75 

NIMBUS 

NIMBUS 6 

78-098A 

10/24/78 

NIMBUS 

NIMBUS 7 

70- J 06 A 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

72-032A 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

73-0tl6A 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

74-0fi9A 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

76-077A 

06/27/76 

NOAA 1-5/ITOS 

NOAA 05 

79-057A 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

81-059A 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

83-022A 

03/28/83 

NOAA 8-J/ATN 

NOAA 06 

84-1 23A 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

84-1 23A 

12/12/84 

BRBE 

NOAA 09 

86-073A 

09/17/86 

ERBE 

NCAA 10 

86-073A 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

NOAA-H 

02/00/88 

NOAA 8-J/ATN 

NQAAH 

NOAA-I 

06/00/90 

NOAA 8-J/ATN 

NOAAI 

NOAA-J 

09/00/91 

NOAA 8-J/ATN 

NOAA J 


EXP NAME PI/AOENCY CO 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

EUROPE 

EUROPE 

EUROPE 

US 

US 

US 

US 

US 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

JAPAN 

US 

US 

US 

US 

L6 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 

US 


D-28 


s-sc 


NSSOCID 

22222 

L-DATE 

PHOJECT 

11111 
SA: NAMES 

NOAA-D 


NOAA 6-D/T-N 

NOAA-D 

70-109A 

12/24/70 

EOLE/PEOLE 

PKIE 

79-01 3A 

02/18/79 

AEM 

SAGE 

71-032A 

04/19/71 

SALYUT 

SALYUT 1 

74-046A 

06/25/74 

SALYUT 

SALYUT 3 

74-104A 

12/26/74 

SALYUT 

SALYUT 4 

76-057A 

06/22/76 

SALYUT 

SALYUT 5 

77-097A 

09/29/77 

SALYUT 

SALYUT 6 

82-033A 

04/19/82 

SALYUT 

SALYUT 7 

78-064A 

06/27/78 

SEASAT 

SEASAT 1 

73-027A 

05/14/73 

SKYLAB 

SKYLAB 

74-033A 

05/17/74 

QOES/SMS 

SMS1 

75-011 A 

02/06/75 

GOES/SMS 

SMS2 

75-1 OOA 

10/16/75 

QOES/SMS 

SMS3 

68-094A 

10/26/68 

SOYUZ 

SOYUZ 03 

69-004A 

01/14/69 

SOYUe 

SOYUZ 04 

70-041A 

06/02/70 

SOYUZ 

SOYUZ 09 

71-053A 

06/06/71 

SCYUZ 

SOYUZ 11 

75-001 A 

01/11/75 

SOYUZ 

SOYUZ 17 

75-044A 

05/24/75 

SOYUZ 

SOYUZ 18 

75-06GA 

07/15/75 

SOYUZ 

SOYUZ 19 

76-064A 

07/06/76 

SOYUZ 

SOYUZ 21 

76-093A 

09/15/76 

SOYUZ 

SOYUZ 22 

77-008A 

02/07/77 

SOYUZ 

SOYUZ 24 

77-1 13A 

12/10/77 

SOYUZ 

SOYUZ 26 

78-061A 

06/15/78 

SOYUZ 

SOYUZ 29 

78-081A 

08/26/78 

SOYUZ 

SOYUZ 31 

79-018A 

02/25/79 

SOYUZ 

SOYUZ 32 

79-029A 

04/10/79 

SOYUZ 

SOYUZ 33 

80-027A 

04/09/80 

SOYUZ 

SOYUZ 35 

80-041 A 

05/26/80 

SOYUZ 

SOYUZ 36 

80-064A 

07/23/80 

SOYUZ 

SOYUZ 37 

81-023A 

03/12/81 

SOYUZ 

SOYUZ T-4 

83-1 16A 

11/28/83 

SHUTTLE 

SPACELAB1 

61-019A 

08/06/61 

VOSTOK 

SPUTNIK 12 

81-111A 

11/12/81 

SHUTTLE 

STS-02 

82-065A 

06/27/82 

SHUTTLE 

STS-04 

83-026A 

04/04/83 

SHUTTLE 

STS-06 

83-059A 

06/18/83 

SHUTTLE 

STS-07 

83-1 16A 

11/28/83 

SHUTTLE 

STS-09 

84-011 A 

02/03/84 

SHUTTLE 

STS-11 

84-1 08A 

10/05/84 

SHUTTLE 

STS-41Q 

60-002B 

04/01/60 

TIROS 

TIROS 01 

60-01 6A 

11/23/60 

TIROS 

TIROS 02 

61-017A 

07/12/61 

TIROS 

TIROS 03 

62-002A 

02/08/62 

TIROS 

TIROS 04 

62-02SA 

06/19/62 

TIROS 

TIROS 05 

62-047A 

09/18/62 

TIROS 

TIROS 06 

63-024A 

06/19/63 

TIROS 

TIROS 07 

63-054A 

12/21/63 

TIROS 

TIROS 08 


EXP NAME PI/AGENCY CO 

Uf5 

FRANCEAJS 

US 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

US 

US 

US 

US 

(SEE GOES 1) US 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

US 

(SEE VOSTOK 2) USSR 

U8 

UB 

US 

US 

(SEESPACELAB1) US 

US 

UB 

US 

US 

UB 

UB 

US 

US 

(JS 

UB 


D-29 


s-sc 


NSSOCID 

22222 

L-OATC 

PROJECT 

11111 
aC NAMES 

65-004A 

01/22/65 

TIROS 

TIROS 09 

65-051A 

07/02/65 

TIROS 

TIROS 10 

78-096A 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

TOPEX 

00/00/90 

TOPEX 

TOPEX 

59-001A 

02/17/59 

VANGUARD 

VANGUARD 2 

64-065A 

10/12/64 

V06KH00 

VOSKHOD1 

65-022A 

03/18/65 

VO6KH00 

VOSKHOD2 

61-019A 

08/06/61 

VOSTOK 

VOSTOK 2 

62-036A 

08/11/62 

VOSTOK 

VOSTOK 3 

62-037A 

08/12/62 

VOSTOK 

VOSTOK 4 

63>020A 

06/15/63 

VOSTOK 

VOSTOK 5 

63-023A 

06/16/63 

VOSTOK 

VOSTOK 6 

68-076A 

09/14/68 

ZOM) 

TOND5 

68-1 01 A 

11/10/68 

20ND 

ZOND6 

69 067A 

08/07/69 

290ND 

ZOND7 

/0-088A 

10/20/70 

2DND 

ZOND8 


EXP NAME PI/AGENCY CO 

US 

US 

US 

US 

US 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 

USSR 


D-30 



INDEX OF EXPERIMENTS 

SORTED BY EXPERIMENT NAME (11111) AND LAUNCH DATE (22222) 

E-EX 


NSSDCID 

22222 

L-OATE 

PROJECT 

NAMES 

11111 
EXP NAME 

PI/AGENCY 

00 

78-064A-01 

06/2//78 

SEASAT 

SEASAT 1 

(ALT)RADAR ALT 

SMITH 

US 

72-085A-05 

10/27/72 

IWIETEORI 

METEOR 1-13 

(APT)AUTO PIC TRANSMISSION 


USSR 

74-052A-05 

07/09/74 

METEOR 1 

METEOR 1-18 

(APT)AUTO PIC TRANSMISSION 


USSR 

74-083A-05 

10/28/74 

METEOR 1 

METEOR 1-19 

(APT)AUTO PIC TRANSMISSION 


USSR 

64-G52A-02 

08/28/64 

NIMBUS 

NIMBUS 1 

(APT)AUTO PIC TRANSMISSION 

HUNTER 

US 

66-040A-02 

05/15/66 

NIMBUS 

NIMBUS 2 

(APT)AUTO PIC TRANSMISSION 

SCHULMAN 

US 

70-106A-05 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(APT)AUTO PIC TRANSM 

NESDIS 

US 

71-120A-05 

12/29/71 

METEOR 1 

METEOR 1-10 

(APT)AUTO PIC TRANSMISSION 


USSR 

72-022A-05 

03/30/72 

METEOR 1 

METEOR 1-11 

(APT)AUTO PIC TRANSMISSION 


USSR 

72-049A-05 

06/30/72 

METEOR 1 

METEOR 1-12 

(APT)AUTO PIC TRANSMISSION 


USSR 

70-008A-05 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(APT)AUTO PIC TRANSMISSION 

NESS STAFF 

US 

63-054A-02 

12/21/63 

TIROS 

TIROS 08 

(APT)AUTO PIC TRANSMISSION 

HUNTER 

US 

66-016A-01 

02/28/66 

^SA 

ESSA 2 

(APT)AUTOMATIC PIC TRANS 

JONES 

US 

67-006A-01 

01/26/67 

ESSA 

ESSA 4 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

67-114A-01 

11/10/67 

ESSA 

ESSA 6 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

68-114A-01 

12/15/68 

ESSA 

ESSA 8 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

74-104A- 

12/26/74 

SALYUT 

SALYUT 4 

(ATMOSPHERIC SOUNDING) 


USSR 

70-008A-04 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(AVCS)ADV VICICON CAMERA SYS 

NESS STAFF 

US 

66-087A-01 

10/02/66 

ESSA 

ESSA 3 

(AVCS)ADV VIDICCDN CAMERA SYS 

ESSA 

US 

67-036A-01 

04/20/67 

ESSA 

ESSA 5 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

68-069A-01 

08/16/68 

ESSA 

ESSA 7 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

69-01 6A-01 

02/26/69 

ESSA 

ESSA 9 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

64-052A-01 

08/28/64 

NIMBUS 

NIMBUS 1 

(AVCS)ADV VIDICON CAMERA SYS 

BURDETT 

US 

66-040A-01 

05/15/66 

NIMBUS 

NIMBUS 2 

(AVCS)ADV VIDICON CAMERA SYS 

SCHULMAN 

US 

70-106A-04 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(AVCS)ADV VIDICOJ CAMERA SYS 

NESDIS 

US 

67-031A-10 

04/06/67 

ATS 

ATS 2 

(AVCS)VIDICON CAMERA SYSTEM 

RCA 

US 

78-096A-01 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

(AVHRR)ADV VERY HI RES RAD 

NESD6 

US 

79-057A-01 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

81-059A-01 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-D-01 


NOAA 6-D/T-N 

NOAA-D 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

83-022A-01 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

84-123A-01 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

86-073A-01 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-H-01 


NOAA 8-J/ATN 

NOAAH 

(AVHRR)ADV VERY K RES RAD 

NESDIS 

US 

NOAA-l-01 


NOAA 8-J/ATN 

NOAAI 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-J-01 


NOAA 8-J/ATN 

NOAA J 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

70-025A-05 

04/08/70 

NIMBUS 

NIMBUS 4 

(BUV)BACKSCArrER UVSPEC 

HEATH 

US 

71-032A- 

04/19/71 

SALYUT 

SALYUT 1 

(aOUD IMAGERY & VISUAL OBS) 


USSR 

74-046A- 

06/25/74 

SALYUT 

SALYUT 3 

(CLOUD IMAGERY) 


USSR 

78-098A-03 

10/24/78 

NIMBUS 

NIMBUS 7 

(CZCS)COAST ZONE COLOR SCAN 

HOVIS 

US 

77-108A-02 

11/23/77 

METEOSAT 

METEOSAT 1 

(DCP)DATACOLL PLAT 

PCRA 

EUROPE 

81-057A-02 

06/19/81 

METEOSAT 

METEOSAT 2 

(DCP)DATACOLL PUT 

PERA 

EL'ROPE 

MTSATP2-02 

01/00/88 

METEOSAT 

METEOSAT P2 

(DCP)DATACOa PUT 


EUROPE 

87-01 8A-04 

02/19/87 

M06 

M061 

(DCS)DATA COa SYS TRANSPNDR 

NASDA 

JAPAN 

66-035A- 

04/25/66 

MOLNIYA 1 

MOLNIYA 1- 03 

(EARTH CLCUO PHOTOGRAPHY) 


USSR 

66-092A- 

10/20/66 

MOLNIYA 1 

MOLNIYA 1- 04 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-052A- 

05/24/67 

MOLNIYA 1 

MOLNIYA 1- 05 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-095A- 

10/03/67 

MOLNIYA 1 

M(DLNIYA 1- 06 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-101A- 

10/22/67 

MOLNIYA 1 

MOLNIYA 1- 07 

(EARTH aOUD PHOTOGRAPHY) 


USSR 

68-035A- 

04/21/68 

MOLNIYA 1 

MOLNIYA 1- 08 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

68-057A- 

07/05/68 

MOLNIYA 1 

MOLNIYA 1- 09 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

68-085A- 

10/05/68 

MOLNIYA 1 

MOLNIYA 1-10 

(EARTH CLOJO PHOTOGRAPHY) 


USSR 

64-065A- 

10/12/64 

VOGKHOD 

VOSKHOD1 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

65-022A- 

03/18/65 

VO6KH00 

VOSKHOD2 

(EARTH CLOUD PHOTOGRAPHY) 


USSR 

67-1 13A* 

11/09/67 

APOLLO 

APOLLO 04 

(EARTH PHOTOGRAPHY) 

NASA 

US 

68-025A- 

04/04/68 

APOLLO 

APOLLO 06 

(EARTH PHOTOGRAPHY) 

NASA 

US 
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OD 

68-076A-02 

09/14/68 

210ND 

ZOND5 

(CARTI4CLCUD PHOTOGRAPHY) 


USSR 

68-101A-01 

11/10/68 

20ND 

ZON06 

(EARTHCLOUD PHOTOGRAPHY) 


USSR 

69-067A-01 

08/07/69 

20ND 

Z0ND7 

(EARThKXOUD PHOTOGRAPHY) 


USSR 

70-088A-01 

10/20/70 

20ND 

2DND8 

(EAR1T+CLOUD PHOTOGRAPHY) 


USSR 

75-062A-05 

06/12/75 

NIMBUS 

NIMBUS 6 

(ERB)EARTH RADIATION BUDGET 

SMITH 

US 

78-098A-07 

10/24/78 

NIMBUS 

NIMBUS 7 

(ERB)EARTH RADIATION BUDGET 

JACOBOWITZ 

US 

84-108B-01 

10/05/84 

BFBE 

ERBS 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

U5 

84-123A-05 

12/12/84 

BF6E 

NOAA 09 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

86-073A-05 

09/17/86 

EFGE 

NOAA 10 

(ERBE)EA TTH RAD BUDGET EXP 

BARKSTROM 

U8 

84-123A-05 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

86-073A-05 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

73-027A-19 

05/14/73 

SKYLAB 

SKYLAB 

(ERHP)BAND SCANNER(S-192) 

KORB 

US 

73-027A-18 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)IR SPECTROMETER(S-191) 

BARNETT 

US 

73-027A-21 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)L-BAND RADI0MTR(S-194) 

EVAJMS 

US 

73-027A-17 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)M^PECT. PHOTOG.(S-190) 

DB4a 

US 

73-027A-20 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)MICROWAVE SCATT(S-193) 

EVANS 

US 

72-097A-04 

12/11/72 

NIMBUS 

NIMBUS 5 

(ESMR)ELEC SCAN MCRO RAD 

WILHEIT 

US 

75-052A-03 

06/12/75 

NIMBUS 

NIMBUS 6 

(ESMR)ELEC SCAN MICRO RAD 

WILHEIT 

US 

66-087A-02 

10/02/66 

ESSA 

ESSA 3 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

LB 

67-036A-02 

04/20/67 

ESSA 

ESSA 5 

(FPR)FLAT PLATE RADIOMETER 

PARENT 

US 

68-069A-02 

08/16/68 

ESSA 

ESSA 7 

(FPR)FLAT PUTE RADIOMETER 

PARENT 

US 

69-016A-02 

02/26/69 

ESSA 

ESSA 9 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

US 

70-008A-02 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

US 

70-106A-02 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

US 

61-019A- 

08/06/61 

VOSTOK 

VOSTOK 2 

(HAND HELD CINE PHOTOGRAPHY) 


USSR 

62-036A- 

08/11/62 

VOSTOK 

VOSTOK 3 

(HAND HaD CINE R-OTOGRAPHY) 


USSR 

62-037A- 

08/12/62 

VOSTOK 

VOSTOK 4 

(HAND HaD CINE PHOTOGRAPHY) 


USSR 

63-020A- 

C6/1 5/63 

VOSTOK 

VOSTOK 5 

(HAND HaD CINE PHOTOGRAPHY) 


USSR 

63-023A- 

06/16/63 

VOSTOK 

VOSTOK 6 

(HAND HaD CINE PHOTOGRAPHY) 


USSR 

78-041A-01 

04/26/78 

AB^ 

HCM^ 

(HCMM)HEAT CAPACITY MAP RAD 

BARNES 

US 

75-052A-02 

06/12/75 

NIMBUS 

NIMBUS 6 

(HIRS)HIGH RES IR SOUNDER 

SMITH 

US 

64-062A-03 

08/28/64 

NIMBUS 

NIMBUS 1 

(HRIR)HIGH RES IR RADIOMETER 

P06HEE 

US 

66-040A-03 

05/15/66 

NIMBUS 

NIMBUS 2 

(HRIR)HIGH RES IR RADIOMETER 

F06HEE 

US 

69-037A-02 

04/14/69 

NIMBUS 

NIMBUS 3 

(HRIR)HIGH RES IR RADIOMETER 

CHERRDC 

US 

67-111A-03 

11/05/67 

ATS 

ATS 3 

(IDC)IMAGE DISSECTOR CAMERA 

BRANCHaOWER 

US 

69-037A-06 

04/14/69 

NIMBUS 

NIMBUS 3 

(IDC)IMAGE DISSECTOR CAMERA 

BRACHaCWER 

US 

70-025A-06 

04/08/70 

NIMBUS 

NIMBUS 4 

(IDC)IMAGE DISSECTOR CAMERA 

BANCHaCWER 

US 

77-067A- 

06/22/76 

SALYUT 

SALYUT 5 

(IR OBSERVATlONSiSFC TEMP) 


USSR 

69-037A-03 

04/14/69 

NIMBUS 

NIMBUS 3 

(IRIS)IR INTERFEROMETER SPECT 

HANa 

US 

70-025A-03 

04/08/70 

NIMBUS 

NIMBUS 4 

(IRIS)IR INTERFEROMETER SPECT 

HANa 

US 

72-097A-01 

12/11/72 

NIMBUS 

NIMBUS 5 

(ITPR)IR TEMP PROFILE RAD 

SMITH 

US 

84-108A-02 

10/05/84 

SHUTTLE 

STS-41Q 

(LFC)LARGE FORMAT CAMERA 

MOLLBERG 

US 

78-098A-01 

10/24/78 

NIMBUS 

NIMBUS 7 

(LIMS)LfMB IR MON STRATO 

RUSSaL 

US 

IRS-1A-01 

1 0/00/87 

IRS 

IRS 1A 

(LISS)LIN IMG SELF-SCN SENS 

ISRO 

INDIA 

76-052A-04 

06/12/75 

NIMBUS 

NIMBUS 6 

(LRIR)LIMB RAD INVER RAD 

GILLE 

US 

81-111A-04 

11/12/81 

SHUTTLE 

STS-02 

(MAPS)MEAS AIR POU FROM SAT 

RECHLE 

US 

84-108A-03 

10/05/84 

SHUTTLE 

STS-41Q 

(MAPS)MEAS AIR POa FROM SAT 

REICHLE 

US 

87-018A-01 

02/19/87 

M06 

M061 

(MESSR)MSP aE SaF-SCAN RAO. 

NASOA 

JAPAN 

68-094A’ 

^0/26/68 

soYue 

SOYUZ 03 

(METEOROLOGICAL OBS) 


USSR 

69-004A> 

01/14/69 

SOYUZ 

SOYUZ 04 

(METEOROLOGICAL 06S) 


USSR 

70-041A- 

06/02/70 

soYue 

SOYUZ 09 

(METEOROLOGICAL OBS) 


USSR 

71-053A- 

06/06/71 

SjYLe 

SOYUZ 11 

(METEOROLOGICAL OBS) 


USSR 

75-001A- 

01/11/75 

SOYUZ 

SOYUZ 17 

(METEOROLOGICAL OBS) 


USSR 

76-044A- 

05/24/75 

SOYUZ 

SOYUZ 18 

(METEOROLOGICAL OBS) 


USSR 

75-065A- 

07/15/75 

SOYUZ 

SOYUZ 19 

(METEOROLOGICAL OBS) 


USSR 
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00 

76-064A- 

07/06/76 

SOYUe 

SOYUZ 21 

(METEOROLOGICAL OBS) 


USSR 

76-093A- 

09/15/76 

SOYUZ 

SOYUZ 22 

(METEOFOLOGICAL OBS) 


USSR 

77.OO8A- 

02/07/77 

SOYUZ 

SOYUZ 24 

(METEOROLOGICAL OBS) 


USSR 

77-113A- 

12/10/77 

SOYUZ 

SOYUZ 26 

(METEOROLOGICAL OBS) 


USSR 

78-061A- 

06/1 5/78 

SOYUZ 

SOYUZ 29 

(METEOROLOGICAL OBS) 


USSR 

70-O81A- 

08/26/78 

SOYUZ 

SOYUZ 31 

(METEORCLOGICAL OBS) 


USSR 

79-01 8A- 

02/25/79 

SOYUZ 

COYUZ32 

(METEOROLOGICAL OBS) 


USSR 

79-029A- 

04/10/79 

SOYUZ 

SOYUZ 33 

(METEOROLOGICAL OBS) 


USSR 

80-027A- 

04/09/80 

SOYUZ 

SOYUZ 35 

(METEOROLOGICAL OBS) 


USSR 

80-041A- 

05/26/80 

SOYUZ 

SOYUZ 36 

(METEOROLOGICAL OBS) 


USSR 

80-064A- 

07/23/80 

SOYUZ 

SOYUZ 37 

(METEOROLOGICAL OBS) 


USSR 

81-023A- 

03/12/81 

SOYUZ 

SOYUZ T-4 

(METEOROLOGICAL OBS) 


USSR 

83-059A-06 

06/18/83 

SHUTTLE 

STS-07 

(MOMS)MODlR OPTOELEC MSP SC 

UEB 

GERMANY 

84-01 1A-01 

02/03/84 

SHUTTLE 

STS-11 

(MOMS)MOOLR OPTOELEC MSP SC 

KCB 

GERMANY 

66-040A-04 

05/15/66 

NIMBUS 

NIMBUS 2 

(MRIR)MED RES IR MDIOMETER 

MCCULLOCH 

US 

69-037A-05 

04/14/69 

NIMBUS 

NIMBUS 3 

(MRIR)MED RES IR RADIOMETER 

MCCULLOCH 

US 

83-116A-39 

11/28/83 

SHUTTLE 

SPACELAB 1 

(MRSE)MICROWAVE FACILITY 

DIE7ERLE 

BJROPE 

87-01 8A-03 

02/19/87 

M06 

MOS1 

(MSR)MICROWAVE SCAN RAD 

NASDA 

JAPAN 

72-058A-02 

07/23/72 

LANDSAT 

LANDSAT 1 

(MSS)MULTISPECT SCAN 

ARLUSKAS 

US 

75-004A-02 

01/22/75 

LANDSAT 

LANDSAT 2 

(MSS)MULTISPECT SCAN 

PRB)eN 

US 

78-026A-02 

03/05/78 

LANDSAT 

LANDSAT 3 

(MSS)MULTISPECT SCAN 

FREDBI 

US 

82-072A-02 

07/16/82 

LANDSAT 

LANDSAT 4 

(MSS)ML\TISPECT SCAN 

SALMONSEN 

US 

84-021A-02 

03/01/84 

LANDSAT 

LANDSAT 5 

(MSS)MULTISPECT SCAN 

SALMONSEN 

US 

67-111 A-01 

11/05/67 

ATS 

ATS 3 

(MSSOC)MULTI COLOR SSCC 

SUOMI 

US 

74-104A- 

1 2/26/74 

SALYUT 

SALYUT 4 

(MULTISPECTRAL IMAGERY) 


USSR 

77-097A- 

09/29/77 

SALYUT 

SALYUT 6 

(MULTISPECTRAL IMAGERY) 


USSR 

81-111A-06 

11/12/81 

SHUTTLE 

STS-02 

(NOSDNIGHT/DAY SURV OF LGTG 

VONNEGUT 

US 

82-065A-01 

06/27/82 

SHUTTLE 

STS-04 

(NOSL)NlGHT/DAY SURV OF LGTG 

VONNEGUT 

US 

83-026A-01 

04/04/83 

SHUTTLE 

STS-06 

(NOSL)NlGHT/DAY SURV OF LGTG 

VONNEGUT 

US 

82-118A-01 

12/21/82 

DMSP 

DMSP 5D-2/F6 

(OLS)LINE SCAN SYSTEM 

AFGWC STAFF 

US 

76-091A-01 

09/11/76 

DMSP 

DMSP 5D-1/F1 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

77-044A-01 

06/05/77 

DMSP 

DMSP 5D-1/F2 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

78-042A-01 

05/01/78 

DMSP 

DMSP 5D-1/F3 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

79-050A-01 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(OtS)OPERATiaNAL LINESC SYS 

AFGWC STAFF 

US 

83-113A-C1 

11/18/63 

DMSP 

DMS® 5D-2/F7 

(OLS)OPERATKDNAL LINESC SYS 

AFGWC STAFF 

US 

87-0$3A-0l 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(OLS)OPERAT!ONAL LINESC SYS 

AFGWC STAFF 

US 

59-001A-01 

02/17/59 

VANGUARD 

VANGUARD 2 

(OPTICAL SCAIsWER) 

STROUD 

US 

75-052A-09 

06/12/75 

NIMBUS 

NIMBUS 6 

(PMR)PRESS MODULATED RAD 

HOUGKFCN 

US 

76-057A- 

06/22/76 

SALYUT 

SALYUT 5 

(POLLUTION STUDIES) 


USSR 

79-013A-01 

OS/18/79 

ABA 

SAGE 

(SAQE)STRAT AEROSL 8 GAS EXP 

MCCORMICK 

US 

84-108B-02 

10/05/64 


ERBS 

(SAQE)STRAT AEROSL & GAS EXP 

MCCORMICK 

US 

78-098A-06 

10/24/78 

NIMBUS 

NIMBUS 7 

(SAM-II)STRAT AEROSOL MEA 

MCCORMICK 

US 

79-051A-01 

06/07/79 

BHASKARA 

BHASKARA 

(SAMIR)SATELLITE MW RAD 

JOSffH 

INDIA 

81-116A-02 

11/20/81 

BHASKARA 

BHASKARA 2 

(SAMIR)SATELLITE MW RAD 

CALLA 

INDIA 

78-098A-02 

10/24/78 

NIMBUS 

NIMBUS 7 

(SAMS)STRAT > MESO SOUNDER 

HOUGHTON 

UK 

78<064A-02 

06/27/78 

SEASAT 

SEASAT 1 

(SAR)SYNTHETSCAP RADAR 

TELB<I 

US 

78-064A-03 

06/27/78 

SEASAT 

SEASAT 1 

(SASS)SEASAT-A-SAT SCATMTR 

PIERSON 

US 

84-123A-07 

12/12/64 

NOAA 8-J/ATN 

NOAA 09 

(SBUV/2)SOLR BKSCTR UV RAD 

CUNNINGHAM 

US 

NOAA-H-05 

12/12/84 

NOAA 6-J/ATN 

NOAA-H 

(SBUV/2)SOLR BKSCTR UV RAD 

CUNNINGHAM 

US 

NOAA-J-05 

12/12/84 

NOAA 8-J/ATN 

NOAA-J 

(SBUV/2)SOtR BKSCTR UV RAD 

CUNNINGHAM 

US 

78-098A-09 

10/24/76 

NIMBUS 

NIMBUS 7 

(86UV/TOMS)-BACKSC UVOZONE 

HEATH 

US 

75-052A-10 

06/12/75 

NIMBUS 

NIMBUS 6 

(SCAMS)SCAN MICROWAVE RAD 

STAELIN 

U8 

72-097A-05 

12/11/72 

NIMBUS 

NIMBUS 5 

(SCMR)SFC COMP MAPPING RAD 

HOVIS 

US 

70-025A'10 

04/08/70 

NIMBUS 

NIMBUS 4 

(SCR)SELBCT1VE CHOPPER RAD 

HOUGHTON 

UK 

72-097A-02 

12/11/72 

NIMBUS 

NIMBUS 5 

(SCR)SELECT1VE CHOPPER R/^ D 

HOUGHTON 

UK 

66<020A-07 

03/16/66 

GEMNI 

GEMINI 08 

(SIOS)aOUD PHOTOGRAPHY 

NA3LER 

Ub 
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CD 

G6-047A-06 

06/03/66 

GEMINI 

GEMINI 09 

(SlDS)a OUD PHOTOGRA.PHY 

NAQLER 

US 

81-111A-01 

11/12/81 

SHUTTLE 

STS-02 

(SIR-A)SHUTTLE IMAGING RADAR 

ELACHI 

US 

84-1C8A-01 

10/05/84 

SHUTTLE 

STS-41G 

(SIR-B)SHUTTLE IMAGING RADAR 

ELACHI 

US 

69-037A-04 

04/14/69 

NIMBUS 

NIMBUS 3 

(SIRS)SAT IRSPECT 

WARK 

US 

70-025A-04 

04/08/70 

NIMBUS 

Ni;‘.1BUS4 

(SIRS)SATIRSPErT 

WARK 

US 

78-098A-08 

10/24/78 

NIMBUS 

NIMBUS 7 

(SMMR)SCAN MCROWAVE RAD 

GLOBRSEN 

US 

78-064A-05 

06/27/87 

SEASAT 

SEASAT 1 

(SMMR)SCAN MCROWAVE RAD 

STEPHANIDES 

US 

70-106A-03 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(SR)SCANNING RADIOMETER 

GEMUNDER 

US 

72-082A-02 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(SR)SCANNINQ RADIOMETER 

NESDS 

US 

73-086A-02 

11/06/73 

NOAA 1-5/lTOS 

NOAA 03 

(SR)SCANNINQ RADIOMETER 

NESDIS 

US 

74-089A-02 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(SR)SCANNING RADIOMETER 

NESDtS 

US 

76-077A-03 

06/27/76 

NOmA 1-5/ITOC 

NOAA 05 

(SR)SCANNING RADIOMETER 

NESDIS 

US 

60-016A-02 

11/23/60 

TIROS 

TIROS 02 

(SR)SCANNING RADIOMETER 

BARKSDALE 

LB 

61-017A-03 

07/12/61 

TIROS 

TIROS 03 

(SR)SCANNINQ RADIOMETER 

RAD06 

US 

62-002A-03 

02/08/62 

TIROS 

TIROS 04 

(SR)SCANNING RADIOMETER 

BARKSDALE 

US 

63-024A 02 

06/19/63 

TIROS 

TIROS 07 

(SR)SCANNING RADIOMETER 

RADOS 

US 

79-050A-08 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSC)SNOW/CLOUD DISCRIM 

AFGWC STAFF 

US 

66-110A-09 

12/07/66 

ATS 

ATS 1 

(SSCC)SPIN SCAN CLOUD CAMERA 

SUOMI 

US 

72-089A-02 

11/09/72 

DMSP 

DMSP5B/F3 

(SSE) VERT TEMP PROFILE RAD 

AFGWC STAFF 

US 

’/2-018A-02 

03/24/72 

DMSP 

DMSP5B/F2 

(SSE)VERT TEMP PROFILE RAD 

AFGWC STAFF 

US 

74-01 5A-02 

03/16/74 

DMSP 

DMSP 5B/F5 

(SSE)VERT TEMP PROFILE RAD 

AFGWC STAFF 

US 

76-091 A-02 

09/11/76 

DMSP 

DMSP 5D-1/F1 

(SSH)MULTCH FILTER RAD 

AFGWC STAFF 

US 

77-044A-02 

06/05/77 

DMSP 

DMSP 5D-1/F2 

(SSH)MULTCH FILTER RAD 

AFGWC STAFF 

US 

78-042A-02 

05/01/78 

DMSP 

DMSP 5D-1/F3 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

79-050A-02 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSH)MULTCH FILTER RAD 

AFGWC STAFF 

US 

82-118A-02 

12/21/82 

DMSP 

DMSP 5D-2/F6 

(SSH-2)IR TEMP PROF SOUNDER 

AFGWC STAFF 

US 

87-053A-05 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(SSH-2)iR TEMP PROF SOLK.IDER 

AFGWC STAFF 

US 

79-050A-06 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSIWT)MW TEMP SOUNDER 

AF=GWC STAFF 

US 

83-113A-03 

11/18/83 

DMSP 

DMSP 5D-2/F7 

(SSM/T)MW TEMP SOUNDER 

AFGWC STAFF 

US 

87-053A-06 

06/20/87 

DMSP 

DMSP 5D-2/F8 

(SSM/I)MW IMAGER 

AFGWC STAFF 

US 

70-025A-02 

04/08/70 

NIMBUS 

NIMBUS 4 

(THIR)TEMP-HUMIDITY IR RAD 

MOCOiDCH 

US 

72-097A-08 

12/11/72 

NIMBUS 

NIMBUS 5 

(THIR)TEMP-HUMIDITY IR RAD 

MCCULLOCH 

US 

75-052A-12 

06/12/75 

NIMBUS 

NIMBUS 6 

(THIR)TEMP-HUMIDITY IP RAD 

MCCULLOCH 

US 

78-098A-10 

1 0/24/78 

NIMBUS 

NIMBUS 7 

(THIR)TEMP-HUMIDITY IR RAD 

STOWE 

US 

78-096A-02 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

79-057A-02 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

81-059A-02 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

NOAA-D-02 


NOAA 6-D/T-N 

NOAA-D 

(TOVS)OPERNL VERT SOUNDER 

NESDG 

US 

83-022A-02 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(TOVS)OPEnNL VERT SOUNDER 

NESDIS 

US 

84-123A-02 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(TOVS)OPEFWL VERT SOUNDER 

NESDIS 

US 

86-073A-02 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

NOAA-H-02 


NOAA 8-J/ATN 

NOAAH 

(TOVS)OPERNL VERT SOUNDER 

NESD6 

US 

NOAA-l-02 


NOAA 8-J/ATN 

NOAAl 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

NOAA-J-02 


NOAA 8-J/ATN 

NOAA J 

CTOVS^OPERNL VERT SOUNDER 

NESDIS 

US 

75-052A-01 

06/12/75 

NIMBUS 

UWSBUSB 

(TWERLE)TRP WNO ENG CONV 

JULIAN 

US 

80-074A-01 

09/09/80 

GCESSMS 

GOES4 

(VAS)VISSR A'l MOS SOUNDER 

NESDIS 

US 

81-049A-01 

05/22/81 

GOESSMS 

QOES5 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 

83-041A-01 

04/28/83 

OOES/SMS 

QOES6 

(VAS)VISSR ATMOS SOUNDER 

NEEJiS 

US 

87-022A-01 

02/26/87 

GCES/SMS 

OOES7 

(VAS)VISSR ATMOS SOUNDER 

NESD6 

US 

66-008A-01 

02/03/66 

BSSA 

ESSA1 

(VCS)VIDICON CAMERA SYS. 

NESS STAFF 

US 

74-039A-08 

05/30/74 

ATS 

ATS 6 

(VHRR)VERY HIGH RES RAD 

CUOMk 

OTW'bN 

US 

82-031A-01 

04/10/82 

INSAT 

INSAT 1A 

(VHRR)VERY HIGH RES RAO 

ISRO 

INDIA 

83-089B-01 

08/31/63 

IN8AT 

INSAT IB 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 

INSAT1C-01 

06/00/88 

INSAT 

INSAT 1C 

(VHRR)VERY HIGH RES RAO 

ISRO 

INDIA 

72-082A-03 

10/15/72 

NOAA 1-S/ITOS 

NOAA 02 

(VHRR)VERY HIGH RES RAO 

NESD6 

U5 

73-086A-03 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VHRR)VERY HIGH RES RAD 

NBS06 

US 

74-089A-03 

11/15/74 

NOAA 1-S/ITOS 

NOAA 04 

(VHRR)VERY HIGH RES RAO 

NES06 

US 

76-077A-01 

06/27/76 

NOAA 1-S/ITOS 

NOAA 05 

( VHRR)VERY HIGH RES RAO 

NE506 

U5 
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CD 

78-064A-04 

06/27/78 

SEASAT 

SEASAT 1 

(VIRR)SCAN VIS/IR RADIOMETER 

FBXHRMAN 

U8 

77-065A-01 

07/14/77 

OMS 

GMS 

(VI5SR)VIS& IR RADIOMETER 

JMA STAFF 

JAPAN 

81-076A-01 

08/10/81 

GMS 

GMS2 

(VISSR)VIS& IR RADIOMETER 

JMA STAFF 

JAPAN 

84-080A-01 

08/02/84 

OMS 

GMS3 

(VISSR)ViS & IR RADIOMETER 

STAFF 

JAPAN 

74-033A-01 

05/17/74 

ooEsms 

SMS1 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

16 

75-01 1A-04 

02/06/75 

QOES/SMS 

SMS2 

(V(SSR)VIS8 IR RADIOMETER 

NESS STAFF 

US 

75-100A-01 

10/16/75 

QOES/SMS 

G0ES1 

(VISSR)VIS& IR RADIOMETER 

NESS STAFF 

US 

77-048A-01 

06/16/77 

OOES/5MS 

QOES2 

(VISSR)VIS& IR RADIOMETER 

NESS STAFF 

US 

78-0ri2A-01 

06/16/78 

QOES/SMS 

QOES3 

(VISSR)VISa IR RADIOMETER 

NESS STAFF 

US 

87-018A-02 

02/19/87 

M06 

MOS1 

(VTIR)VIS & THERMAL IR RAD 

NASDA 

JAPAN 

72-08r;A-04 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(VTPR)VERT TEMP PRFL RAD 

NESDtS 

US 

73-086A-04 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VTPR)VERT TEMP PRFL RAD 

NESDtS 

US 

74-080A-04 

11/15/74 

NOAA 1-5/lTOS 

NOAA 04 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

US 

76-077A-02 

06/27/76 

NOAA 1-5/ITOS 

NOAA 05 

( VTPR)VERT TEMP PRP- RAD 

NESDIS 

US 

67-024A-03 

03/21/67 

<X6M0S 

COSMOS 149 

SOHANNa RADIOMETERS 


USSR 

67-024A-01 

03/21/67 

COSMOS 

COSMOS 149 

301ANNEL TELEPHOTOMETER 


USSR 

66-057A-03 

06/25/66 

COSMOS 

COSMOS 122 

ACTINOMETRC INSTRUMENT 


USSR 

67-039A-03 

04/27/67 

COSMOS 

COSMOS156 

ACTINOMETRIC WSTRUMENT 


USSR 

69-029A-03 

03/26/69 

METEOR 1 

METEOR 1-01 

ACTINOMETRIC INS1 RUMENT 


USSR 

69-084A-03 

10/06/69 

METEOR 1 

METEOR 1-02 

ACTNOMETRIC INSTRUMENT 


USSR 

70-019A-03 

03/17/70 

METEOR 1 

METEOR 1-03 

ACTINOMETRC INSTRUMENT 


USSR 

70-037A-03 

04/28/70 

METEOR 1 

METEOR 1-04 

ACTINOMETRC INSTRUMENT 


USSR 

70-047A-03 

06/23/70 

METEOR 1 

METEOR 1-05 

ACTINOMETRC INSTRUMENT 


USSR 

70-085A-03 

10/15/70 

METEOR 1 

METEOR 1-06 

ACTINOMETnC INSTRUMENT 


USSR 

71-003A-03 

01/20/71 

METEOR 1 

METEOR 1-07 

ACTINOMETRC INSTRUMENT 


USSR 

71-031A-03 

04/17/71 

METEOR 1 

METEOR 1-06 

ACTINOMETRC INSTRUMENT 


USSR 

71-059A-03 

07/18/71 

METEOR 1 

METEOR 1-09 

ACTINOMETRC WSTRUMENT 


USSR 

71-120A-03 

12/29/71 

METEOR 1 

METEOR 1-10 

ACTINOMEFRC INSTRUMENT 


USSR 

72-022A-03 

03/30/72 

METEOR 1 

METEOR 1-11 

ACTINOMETRC INSTRUMENT 


USSR 

72-049A-03 

06/30/72 

METEOR 1 

METEOR 1-12 

ACTINOMETRC INSTRUMENT 


USSR 

72-085A-03 

10/27/72 

METEOR 1 

METEOR 1-13 

ACTINOMETRC INSTRUMENT 


USSR 

73-01 5A-03 

03/20/73 

METEOR 1 

METEOR 1-14 

ACTINOMETRC INSTRUMENT 


USSR 

73-034A-03 

05/29/73 

METEOR 1 

METEOR 1-15 

ACTINOMETRC INSTRUMENT 


USSR 

74-01 1A-03 

03/05/74 

METEOR 1 

METEOR 1-16 

ACTINOMETRC INSTRUMENT 


USSR 

74-025A-03 

04/24/74 

METEOR1 

METEOR 1-17 

ACTINOMETRC INSTRUMEfsTT 


USSR 

74-052A-03 

07/09/74 

METEOR 1 

METEOR 1-18 

ACTWOMETRC INSTRUMENT 


USSR 

74-083A-03 

10/28/74 

METEOR 1 

METEOR 1-19 

ACTINOMETRC INSTRUMENT 


USSR 

74-099A-03 

12/17/74 

METEOR 1 

METEOR 1-20 

ACTINOMETRC INSTRUMENT 


USSR 

75-023A-03 

04/01/75 

METEOR 1 

METEOR 1-21 

ACTINOMETRC INSTRUMENT 


USSR 

75-087A-03 

09/18/75 

METEOR 1 

METEOR 1-22 

ACTWOMETRC INSTRUMENT 


USSR 

75-124A-03 

12/25/75 

METEOR 1 

METEOR 1-23 

ACTINOMETRC INSTRUMENT 


USSR 

76-032A-03 

04/07/76 

METEOR 1 

METEOR 1-24 

ACTINOMETRC INSTRUMENT 


USSR 

76-043A-03 

05/15/76 

METEOR 1 

METEOR 1-25 

ACTINOMETRC INSTRUMENT 


USSR 

76-102A-03 

10/16/76 

METEOR 1 

METEOR 1-26 

ACTINOMETRC INSTRUMENT 


USSR 

77-024A-03 

04/05/77 

METEOR 1 

METEOR 1-27 

ACTINOMETRC INSTRUMENT 


USSR 

71-059A-04 

07/16/71 

METEOR1 

METEOR 1-09 

ATMOS THER^'^L SOUNDER 


USSR 

71-120A-04 

12/29/71 

METEOR 1 

METEOR 1-10 

ATMOS THERMAL SOUNDER 


USSR 

72-085A-04 

10/27/72 

METEOR 1 

METEOR 1-13 

ATMOS THERMAL SOUNDER 


USSR 

73 015A-04 

03/20/73 

METEOR 1 

METEOR 1-14 

ATMOS THERMAL SOUNDER 


USSR 

74-011A-04 

03/05/74 

METEOR1 

METEOR 1-16 

ATMOS THERMAL SOUNDER 


USSR 

74-025A-04 

04/24/74 

METEOR 1 

METEOR 1-17 

ATMOS THERMAL SOUNDER 


USSR 

74-052A-04 

07/09/74 

METEOR 1 

METEOR M8 

ATMOS THERMAL SOUNDER 


USSR 

74-083A-04 

1 0/28/74 

METEOR1 

METEOR 1-19 

ATMOS THERMAL SOUNDER 


USSR 

74-099A-04 

12/17/74 

METEOR 1 

METEOR 1-20 

ATMOS THERMAL SOUNDER 


USSR 

75-023A-04 

04/01/75 

METEOR 1 

METEOR 1-21 

ATMOS THERMAL SOUNDER 


USSR 

75-087A-04 

09/18/75 

METEOR1 

METEOR 1-22 

ATMOS THERMAL SOUNDER 


USSR 

75-124A-04 

12/25/75 

METEOR1 

METEOR 1-23 

ATMOS THERMAL SOUNDER 


USSR 

76-032A-04 

04/07/76 

METEOR1 

METEOR 1-24 

ATMOS THERMAL SOUNDER 


USSR 


M 
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00 

76-043A-04 

05/15/76 

METEOR 1 

METEOR 1-25 

ATMOS THERMAL SOUNDER 


USSR 

76-102A-04 

10/16/76 

METEOR 1 

METEOR 1-26 

ATMOS THERMAL SOUNDER 


USSR 

77-024A-04 

04/05/77 

METEOR 1 

METEOR 1-27 

ATMOS THERMAL SOUNDER 


USSR 

72-022A-04 

03/30/72 

METEOR 1 

METEOR 1-11 

ATMOSTHERMAL SOUNDER 


USSR 

72-049A-04 

06/30/72 

METEOR 1 

METEOR 1-12 

ATMOSTHERMAL SOUNDER 


USSR 

73-034A-04 

05/29/73 

METEOR 1 

METEOR 1-15 

ATMOSTHERMAL SOUNDER 


USSR 

66-082A-02 

09/15/66 

E5MSP 

DMSP 4A/F1 

C-SYSTEM 

AFGWC STAFF 

US 

67-010A-02 

02/08/67 

DMSP 

DMSP 4A/F2 

C-SYSTEM 

AFGWC STAFF 

US 

67-080A-02 

08/22/67 

DMSP 

DMSP 4A/F3 

C-SYSTEM 

AFGWC STAFF 

US 

67-096A-02 

10/11/67 

DMSP 

DMSP 4A/F4 

C-SYSTEM 

AFGWC STAFF 

US 

68-042A-02 

05/22/68 

DMSP 

DMSP hB/T'1 

C-SYSTEM 

AFGWC STAFF 

US 

68-092A-02 

1 0/22/68 

DMSP 

DMSP 4B/F2 

C-SYSTEM 

AFGWC STAFF 

US 

69-062A-02 

07/22/69 

DMSP 

DMSP4B/F3 

C-SYSTEf^ 

AFGWC STAFF 

US 

A5-068A-04 

00/21/65 

GEMNt 

GEMINI 05 

CLOUD TOP SPECTROMETER 

SAIEDY 

US 

66-020A-04 

03/16/66 

GEMMI 

GEMINI 08 

aOUD TOP SPECTROMETER 

ALISHOUSE 

US 

67-066F-01 

07/01/67 

DODGE 

DOOG£ 

COLOR TV OF EARTH 

THOMPSON 

US 

81-115A-01 

11/20/81 

BHASKARA 

BHASKARA 2 

DUAL TV CAMERA 

CALLA 

INDIA 

66-057A-01 

06/25/66 

COSMOS 

COSMOS122 

DUAL VIDECON CAMERAS 


USSR 

67-039A-01 

04/27/67 

COSMOS 

COSMOS156 

DUAL VIDECON CAMERAS 


USSR 

69-029A-01 

03/26/69 

METEOR 1 

METEOR 1-01 

DUAL VIDICON CAMERAS 


USSR 

69-084A-01 

1 0/06/69 

METEOR 1 

METEOR 1-02 

DUAL VIDICON CAMERAS 


USSR 

70-019A-01 

03/17/70 

METEOR 1 

METEOR 1-03 

DUAL VIDICON CAMERAS 


USSR 

70-037A-01 

04/28/70 

METEOR 1 

METEOR 1-04 

DUAL VIDICON CAMERAS 


USSR 

70-047A-01 

06/23/70 

METEOR 1 

METEOR 1-05 

DUAL VIDICON CAMERAS 


USSR 

70-085A-01 

10/15/70 

METEOR 1 

METEOR 1-06 

DUAL VIDICON CAMERAS 


USSR 

71-003A-01 

01/20/71 

METEOR 1 

METEOR 1-07 

DUAL VIDICON CAMERAS 


USSR 

71-031A-01 

04/17/71 

METEOR 1 

METEOR 1-08 

DUAL VIDICaJ CAMERAS 


USSR 

71-059A>01 

07/16/71 

METEOR 1 

METEOR 1-09 

DUAL VIDICON CAMERAS 


USSR 

71-120A-01 

12/29/71 

METEOR 1 

METEOR 1-10 

DUAL VIDICOfJ CAMERAS 


USSR 

72>022A*01 

03/30/72 

METEOR 1 

METEOR 1-11 

DUAL VIDICON CAMERAS 


USSR 

72-049A-0< 

06/30/72 

METEOR 1 

METEOR 1-12 

DUAL VIDICON CAMERAS 


USSR 

72-085A-01 

10/27/72 

METEOR 1 

METEOR 1-13 

DUAL VIDICON CAMERAS 


USSR 

73-015A-01 

03/20/73 

METEOR 1 

METEOR 1-14 

DUAL VIDICON C/'MERAS 


USSR 

73-034A-01 

05/29/73 

METEOR 1 

METEOR 1-15 

DUAL VIDICON CAMERAS 


USSR 

74-011A-01 

03/05/74 

METEOR 1 

METEOR 1-16 

DUAL VIDICON CAMERAS 


USSR 

74^025A-01 

04/24/74 

METEOR 1 

METEOR 1-17 

DUAL VIDICON CAMERAS 


USSR 

74-052A-01 

07/09/74 

METEOR 1 

METEOR 1-18 

DUAL VIDICON CAMERAS 


USSR 

73-083A-01 

10/28/74 

METEOR 1 

METEOR 1-19 

DUAL VIDICON CAMERAS 


USSR 

74-099A-01 

12/17/74 

METEOR 1 

METEOR 1-20 

DUAL VIDICON CAMERAS 


USSR 

75-023A-01 

04/01/75 

METEOR 1 

METEOR 1-21 

DUAL VIDICON CAMERAS 


USSR 

75’087A-01 

09/18/75 

METEOR 1 

METEOR 1-22 

DUAL VIDICON CAMERAS 


USSR 

75-124A*01 

12/25/75 

METEOR 1 

METEOR 1-23 

DUAL VIDICON CAMERAS 


USSR 

76-032A-01 

04/07/76 

METEOR 1 

METEOR 1-24 

DUAL VIDICON CAMERAS 


USSR 

76-043A-01 

05/15/76 

METEOR 1 

METEOR 1-25 

DUAL VIDICON CAMERAS 


USSR 

76-102A-01 

10/16/76 

METEOR 1 

METEOR 1-26 

DUAL VIDICON CAMERAS 


USSR 

77-024A-01 

04/05/77 

METEOR 1 

METEOR 1-27 

DUAL VIDICON CAMERAS 


USSR 

77-057A-01 

06/29/77 

METEOR 1 

METEOR 1-28 

DUAL VIL^^DN CAMERAS 


USSR 

79-005A-01 

01/25/79 

METEOR 1 

METEOR 1-29 

DUAL VICJCON CAMERAS 


USSR 

80-051A-01 

06/18/80 

METEOR 1 

METEOR 1-30 

DUAL VIDICON CAMERAS 


USSR 

8:-065A-01 

07/, ^.'81 

METEOR 1 

METEOR 1-31 

DUAL VIDICON CAMERAS 


USSR 

68-089A-01 

10/11/68 

APoao 

APOLLO 07 

EARTH aOUD PHOTOGRAPHY 

AULENBY 

US 

75-066A-21 

07/15/75 

APoao 

ASTP APOLLO 

EARTH OBS 6 PHOTOS(MA-136) 

ELBA2 

US 

61-025A-01 

09/13/61 

MERCURY 

MA-4 

EARTH PHOTOGRAPHY 

NASA 

US 

61-033^-01 

11/29/61 

MERCUR/ 

MA-5 

EARTH PHOTOGRAPHY 

NASA 

US 

62-003A-01 

02/20/62 

MERCl RY 

MA-6 

EARTH PHOTOGRAPHY 

NASA 

US 

62-019A-01 

05/24/62 

MERCURY 

MA-7 

EARTH PHOTOGRAPHY 

NASA 

US 

62-052A-01 

10/03/62 

MERCURY 

MA-8 

EARTH PHOTOQR/*PHY 

NASA 

US 
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CD 

63*015A-01 

03/15/63 

MBCURy 

MA-9 

EARTH PHOTOGRAPHY 

NASA 

US 

70-025A-09 

04/08/70 

NIMBUS 

NIMBUS 4 

FILTER WEDGE SPECT 

HOVIS 

US 

71-063A-01 

07/26/71 

APOULO 

APOLLO 15 

HANDHBXI PHOTOGRAPHY 

iXM£ 

US 

72-031A-01 

04 '17/72 

APOLLO 

APOLLO 16 

HANDHBJ) PHOTOGRAPHY 

DOYLE 


72-01J6A-05 

12/07/72 

APOLLO 

APOLLO 17 

HANDHBO PHOTOGRAPHY 

DCM-E 

US 

68-068A-03 

08/10/68 

ATS 

ATS 4 

IMAGE ORTHICON CAMERA 

HAZEL TINE 

US 

77-108A-01 

11/23/77 

METEOSAT 

ME1EOSAT1 

IMAGING RADIOMETER 

SETm- 

EUROPE 

ai-0ii7A-01 

06/19/81 

METEOSAT 

METEOSAT 2 

IMAGING RADIOMETER 


EUROPE 

MTSATP2-01 

01/00/88 

METEOSAT 

METEOSAT ?2 

IMAGING RADIOMETER 


EUROPE 

70-105A-02 

12/10/70 

CXD6M0S 

COSMOS 384 

IR RADIOMETER 


UoSR 

83-116A-38 

11/28/83 

SHUTTLE 

SPACELAB 1 

METRIC CAMERA FACILITY 

REYNOLDS 

EUROPE 

71-063A-03 

07/26/71 

AFoao 

APOLLO 15 

METRIC PHOTOGRAPHY 

DCMLE 

US 

2-031A-03 

04/17/72 

APOUO 

APOLLO 16 

METRIC PHOTOGRAPHY 

DOYLE 

US 

72-096A-07 

12/07/72 

APOLLO 

APOLLO 17 

METRIC PHOTOGRAPHY 

DOYLE 

UB 

70-105A-01 

12/10/70 

COSMOS 

COSMOS 384 

MICPOWAVF. RADIOMETER 


USSR 

TOPEX-02 

00/00/90 

TOPEX 

TOPEX 

MICROWAVE RADIOMETER 


US 

72-097A-03 

12/11/72 

NIMBUS 

NIMBUS 5 

MCROWAVr SPECTROMETER 

STAELIN 

U3 

67-024A-02 

03/21/67 

COSMOS 

COSMOS 149 

NARROW ANGLE HRIR 


USSR 

60-006A-03 

05/24/60 

DOO{OTHER) 

MIDAS 2 

NON-SCANNING RADIOMETER 

JURSA 

US 

61.017A-01 

07/12/61 

TIROS 

TIROS 03 

OMNI RADIOMETER 

SUOMI 

US 

62-002A-01 

02/08/62 

TIROS 

TIROS 04 

OMNI RADIOMETER 

SUOMI 

US 

63-024A-01 

06/19/63 

TIROS 

TIROS 07 

OMNI RADOMETER 

SUOMI 

US 

71-063A-02 

07/26/71 

Apoao 

APOLLO 15 

PANORAMIC PHOTOGRAPHY 

DOYLE 

US 

72-031A-02 

04/17/72 

APOLLO 

APOLLO 16 

PANORAMIC PHOTOGRAPHY 

DOrt-E 

US 

72-096A-06 

12/07/72 

APOUO 

APOLLO 17 

PANORAMIC PHOTOGRAPHY 

DOYLE 

US 

71-008A-01 

01/31/71 

APOUO 

APOLLO 14 

PHOTOGRAPHY 

ELBA2 

US 

6R-118A-01 

12/21/68 

APOUO 

APOLLO 08 

PHOTOS. 70 MM & 16 MM 

AUENBY 

US 

69-043A-01 

05/18/69 

APOUO 

APOLLO 10 

PHOTOS. 70 MM & 16 MM 

AUENBY 

US 

69-059A-01 

07/16/69 

APOUO 

APOLLO 11 

PHOTOS. 70.16 8 35 MM 

AUENBY 

US 

69099A-01 

11/14/69 

APOUO 

APOLLO 12 

PHOTOS. 70,16 & 35 MM 

AUENBY 

US 

70-029A-01 

04/11/70 

APOUO 

APOLLO 13 

PHOTOS. 70MM & 16 MM 

AUE^BY 

US 

69-099A-09 

11/14/69 

APOUO 

APOLLO "2 

PHOTOS.MULTISPECTRAL. 70 MM 

GOER 

»JS 

66057A-02 

06/25/66 

00GM06 

COSMOS 122 

SCANNING HRIR RAUOMETER 


USSR 

67-039A-02 

04/27/67 

OOGM06 

COSM06156 

SCANNING HRIR RADK)METER 


USSR 

69>020A<02 

03/26/60 

METEOR 1 

METEOR 1-01 

SCANNING HRIR RA:40ME*.*ER 


USSR 

690e4A-02 

1 0/06/60 

METEOR 1 

METEOR 1-02 

SCANNING HRIR RADI<>4ETER 


USSR 

70-019A-02 

03/17/70 

METEOR 1 

METEOR 1-03 

SCANNING HRIR RADH7METER 


USSR 

70-037A-02 

04/28/70 

METEOR 1 

METEOR 1-04 

SCANNING HRIR RA0I<>4ETER 


USSR 

70-047A-02 

06/23/70 

METEOR 1 

METEOR 1-05 

SCANNING HRIR RAD.OMETER 


USSR 

70-085A-02 

10/15/70 

METEOR 1 

METEOR 1-OC 

SCANNING HRIR RADIOMETER 


USSR 

71-003A-02 

01/20/71 

METEOR 1 

METEOR 1-07 

SCANNtslQ HRIR RADIOMETER 


USSR 

71-031A-02 

04/17/71 

METEOR 1 

METEOR 1-08 

SCANNING HRin RADIOMETER 


USSR 

7l-05\rfA-02 

07/16/71 

METEOR 1 

METEOR 1-09 

SCANNING HRIR RADIOMETER 


USSR 

71-120A-02 

12/29/71 

METEOR1 

METEOR 1-10 

SCANNING HRIR RADIOA.ETER 


USSR 

72-022A02 

03/30/72 

METEOR 1 

METEOR 1-11 

SCANNVMG HRIR RADIO»4ETER 


USSR 

72-049A-02 

06/30/72 

METEOR1 

METEOR 1-12 

SCANNING HRIR RADICA1ETER 


USSR 

72-085A-02 

10/27/72 

METEL'P.1 

METEOR 1-13 

SCANNING HRIR RADIOMaER 


USSR 

73-01 5A-02 

03/20/73 

METEOR 1 

METEOR 1-14 

SCANNING HRIR RADKDME'f^ R 


USSR 

73-034A-02 

05/29/73 

METEOP1 

METEOR 1-16 

SCANNMQ HRIR RACXCMETEP 


USSR 

74-01 1A-02 

03/05/74 

METEORi 

METEOR 1-16 

SCANNING HRIR RADIOMETER 


USSR 

74-025A-02 

04/24/74 

ME7EOR1 

METEOR 1-17 

SCANNMO HRIR RADIOMETER 


USSR 

74-052A-02 

07/09/74 

METEORI 

METEOR 1-18 

SCANNNQ HRIR RADIOMETER 


USSR 
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74-C8.‘^A-02 

10/28/74 

METEQR1 

METEOR 1-19 

SCANNNG HRIR RADIOMETER 


USSR 

74-099A-02 

12/17/74 

METE0R1 

METEOR 1-20 

SCANNNG HRIR RADIOMETER 


USSR 

75-023A-02 

04/01/75 

METEOFn 

METEOR 1-21 

SCANNNG HRIR RADIOMETER 


USSR 

75-087A-02 

09/18/75 

METE0R1 

METEOR 1-22 

SCANNNG HRIR RADIOMETER 


USSR 

75-124A-02 

12/25/75 

METE0R1 

METEOR 1-23 

SCANNNG HRIR RADIOMETER 


USSR 

76-032A-02 

04/07/76 

METE0R1 

METEOR 1-24 

SCANNNG HRIR RADtOMETEH 


USSR 

76-043A-02 

05/15/76 

UETE0R1 

METEOR 1-^ 

SCANNNG HRIR RADIOMETER 


USSR 

76-102A-C2 

10/16/76 

METEOR1 

METEOR 1-26 

SCANNNG HRIR RADIOMETER 


USSR 

77-024A-02 

04/05/77 

METE0R1 

METEOR 1-27 

SCANNNG HRIR RADIOMETER 


USSR 

77-057A-02 

06/29/77 

METEOR 1 

METEOR 1-2B 

SCANNNG HRIR RADIOMETER 


USSR 

79-005A-02 

01/25. 79 

IweTEORI 

METEOR 1-29 

SCANNNG HRIR RADIOMETER 


USSR 

80-051 A-02 

06/18/80 

METE0R1 

METEORIC 

SCANTING HRIR RADIOMETER 


USSR 

81-065A-02 

07/10/81 

METE0R1 

METEOR 1-31 

SCANNNG HRIR RADIOMETER 


USSR 

61-030A-02 

11/15/61 

DOCOVBRER 

DISCOVERER 35 

SCANNNG RADIOMETER 

JURSA 

US 

70-01 2A-01 

02/11/70 

DMSP 

DMSP 5A/F1 

SCANNNG RADIOMETER 

AFGWC STAFF 

UB 

70-0^0A-01 

09/03/70 

DM5P 

DMSP 5A/F2 

SCANNNG RADIOMETER 

AFGWC STAFF 

US 

71-012A-01 

02/17/71 

DMSr* 

DMSP 5A/T3 

SCANNNG RADIOMETER 

APGWC STAFF 

US 

71-087A-01 

10/14/71 

OMSP 

0MSP5B/F1 

SCANNNG RADIOMETER 

AFGWC STAFF 

US 

72-01 8A-01 

03/24/72 

P4SP 

DMSP5B/F2 

SCANNNG RADIOMETER 

ArOWC STAFF 

UB 

72-089A-0. 

11/09/72 

DMSP 

DMSP5B/F3 

SCANNNG RADIOMETER 

APGWC STAFF 

US 

73-054A-01 

08/17/73 

OMSP 

DMSP5B/F4 

SCANNING RADIOMETER 

APGWC STAFF 

US 

74-01 5A-01 

03/16/74 

OMSP 

DMSP5B/F5 

SCANNNG RADIOMETER 

APGWC STAFF 

UB 

74-063A-01 

08/09^74 

OMSP 

DMSP5C/F1 

SCANNNG RADIOMETER 

APGWC STAFF 

US 

75-043A-01 

05/24/75 

OMSP 

DMSP5C/F2 

SCANNNG RADIOMETER 

APGWC STAFF 

UB 

61-018A-04 

07/12/61 

DOD(OTHEF^ 

MIDAS 3 

SCAMsING RADIOMETER 

JURSA 

US 

61-028A-02 

10/21/61 

DOtXOTHER) 

MIDAS 4 

SCANNNG RADIOMETER 

icon 

US 

62-010A-04 

04/09/62 

DOCKOTHER) 

MIDAS 5 

SCANNNG RADIOMETER 

JURSA 

US 

63-01 4A-02 

05/09/63 

DOCXOTHER) 

MIDAS 6 

SCANNNG RADIOMETER 

TCOD 

US 

70 008A-03 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

SCANNNG RADIOMETER SYSTEM 

GaAJNDER 

US 

65-060A-06 

08/21/65 

GBJO^n 

GEMINI 05 

SF>Ce OBJECT RADIOMETRY 

BR04TNALL 

UB 

65-100A-05 

12/04/65 

GCMTJI 

GEMINI 07 

SPACE OBJECT RADIOMETRY 

BRENTNALL 

U5 

69-01 CA-01 

03/03/69 

A?OLLO 

APOLLO 09 

SPECTRAL TERRAN PHOTOS 

ALuENBY 

US 

75-066A-19 

07/15/75 

APOLLO 

ASTP APOLLO 

STRAT AEROSOLS(MA-007) 

PEPN 

UB 

65-024A-03 

03/23/65 

GB6NI 

GEMIMI 03 

SYNOPTC TERRAN PHOTOS 

LCWMAN 

UB 

65-043A-01 

96/03/65 

OaUNNi 

GEMINI (H 

SYNOPTIC TERRAN PHOTOS 

LO^VMAN 

US 

65-068A-02 

08/21/65 

GBMS 

GEMINI OG 

SY140PT1C TERRAN PHOTOS 

LOWMAN 

US 

65-104A-01 

12/15/65 

GEMNI 

GEMINI 06 

SYNOPTIC TERRAN PHOTOS 

LOGMAN 

US 

65-10UA-01 

12/04/65 

G04NI 

GEMINI 07 

SYNOPTIC TERRAN PHOTOS 

LOWMAN 

US 

66-020A-01 

03/16/66 

GEMNI 

GEMINI 06 

SYNOPTIC TER! VUN PHOTOS 

LOWMAN 

US 

66-066A-02 

07/18/66 

QBflNI 

GEMIN1 10 

SYNOPTC TERRAN PHOTOS 

LOWMAN 

UB 

66-081 A-06 

09/12/66 

GEMNI 

GEMIN1 11 

SYNC^^ TERRAN PHOTOS 

LOWMAN 

US 

66-10AA-02 

11/11/66 

GEMNI 

GEMIN1 12 

SYNOPTC TERRAN PHO i OS 

LOWMAN 

US 

66-047A-nS 

06/03/66 

GEMNI 

GEMHS»09 

SYNOPTC TERRAIN PHOTOS 

LCAM4AN 

US 

65-043A-02 

06/03^65 

GEMNI 

GEMNI 04 

SYNOPTC WEATHER PHOTOS 

NAQLB^ 

UB 

65-068A-03 

08/21/65 

QB4NI 

GEMINI C5 

SYNOPTC WEATHBT PHOTOS 

NAGLER 

US 

65-104A-02 

12/15/65 

GEMNI 

GEMINI 06 

SYNOPTC WEATI«R PHOTOS 

NAGLER 

«JB 

65-100A-02 

-2/04/65 

GEMN 

GEMINI 07 

SYNOPTC WEATHER PHOTOS 

NAGLER 

US 

66-066A-03 

07/18/66 

GEMNI 

GEMN1 10 

SYNOPTC WEATHER PHOTOS 

NAOLBR 

US 

66-081A-07 

09/12/66 

QEMN 

GEMIN1 11 

SYNOPTC WEATHER PHOTOS 

NAOBT 

UB 

66-104^-03 

11/11/66 

GEMNI 

GEMIN1 12 

SYNOPTC WEATHBT PHOTOS 

NAGLER 

US 

59-004 A 05 

08/07/5) 

DCPUQRER 

BCPLORER6 

TELEVISICN 

BAKB) 

US 

60-0C4B-01 

04/01/60 

IWCS 

T1RO601 

TELEVISION 

BUTLER 

US 

60-01 6A-0^ 

11/23/60 

mos 

TIROS 02 

TELEVISION 

BUTLER 

UB 

61-017A-04 

07/12/61 

ViOS 

TIROS 03 

TELEVISION 

RAOOS 

US 

e2-0C2A-04 

02/08/62 

mos 

PROS 04 

TELEVISION 

RAOOS 

US 

65-02SA-01 

06/19/62 

TIROS 

TIROS 05 

TELEVISION 

RAoa; 

US 

62 U47A-01 

09/16/32 

TWOS 

TIROS 06 

THEVISION 

NESS STAFF 

US 

63-024A04 

06/19/63 

HR06 

PROSC/ 

TELEVISION) 

NESS STAFF 

US 

63-054A-01 

12/21/63 

TIROS 

TIROS 06 

TBLEVKION 

O'SULLIVAN 

US 
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CD 

65-004A-01 

01/22/65 

TIROS 

TIROS 09 

TELEVISION 

NESS STAFF 

LB 

65-051A-01 

07/02/65 

TIROS 

TIROS 10 

TELEVISION 

NESS STAFF 

US 

59009A-01 

10/13/59 

EXPLORB) 

EXPU0RER7 

THERMAL RADIATION 

SUOMI 

US 

79-051A-02 

06/07/79 

BHASKARA 

BHASKARA 

TV CAMERA 

XfSB^ 

INDIA 

67-024A-04 

03/21/67 

006MOS 

COSMOS 149 

TV CAMERA SYSTEM 


USSR 

71-071A-01 

08/16/71 

EOLEffiOLE 

B0LE1 

UPPER ATMOS WEA RBAYSYS 

MORELGANDEBI 

LHANCEAJS 

66-082A-01 

09/1 5/66 

DMSP 

DMSP 4A/F1 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

UB 

67-01 OA-01 

02/08/67 

DMSP 

D!4SP 4A/F2 

VIDCON CAMERA SYSTB4 

AFGWC STAFF 

US 

67-080A-01 

08/22/67 

DMSP 

DMSP 4A/F3 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

US 

67-096A-01 

10/11/67 

DMSP 

DMSP4A/F4 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

US 

68-042A-01 

05/22/68 

DMSP 

DMSP 46/FI 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

US 

68-092A-01 

10/22/68 

DMSP 

DMSP4B/F2 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

US 

69-062A-01 

07/22/69 

DMSP 

DMSP4B/F3 

VIDCON CAMERA SYSTEM 

AFGWC STAFF 

US 

60-016A-01 

11/23/60 

TIROS 

TIROS 02 

WIDERBJ) RADIOMETER 

HANB. 

US 

61-017A-02 

07/12/61 

TIROS 

TIROS 03 

WIDEFIELD RADIOMETER 

HANEL 

US 

62-002A-02 

02/08/62 

TIROS 

TIROS 04 

WIDERELD RADIOMETER 

HANB- 

US 
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76-041A 

04/26/76 

ABA 

AEM-A 

(SEEHOAM) 


US 

66-082A-02 

09/1 5/66 

OMSP 

OMSP 4A/F1 

OSYSTEM 

AFGWC STAFF 

UB 

66-082A-01 

09/1 5/66 

DMSP 

DMSP 4A/F1 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

67-01 OA-02 

02/08/67 

OMSP 

DMSP 4A/F2 

C-SYSTEM 

AFGWC STAFF 

UB 

67-01 OA-01 

02/08/67 

OMSP 

DMSP 4A/F2 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

US 

67-080A-02 

08/22/67 

OMSP 

DMSP4A/F3 

OSYSTEM 

AFGWC STAFF 

US 

67-080A-01 

08/22/67 

OMSP 

DMSP 4A/F3 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

UB 

67-096A-02 

10/11/67 

OMSP 

DMSP 4A/F4 

OSYSTEM 

AFGWC STAFF 

US 

67-096A-01 

10/11/67 

OMSP 

DMSP 4A/F4 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

UB 

68-042A-02 

05/22/68 

DMSP 

DMSP4B/F1 

OSYSTEM 

AFGWC STAFF 

UB 

68-042A-01 

05/22/68 

OMSP 

DMSP4B/F1 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

UB 

68-092A-02 

10/22/68 

OMSP 

DMSP4B/F2 

OSYSTEM 

AFGWC STAFF 

UB 

68-092A-01 

10/22/68 

OMSP 

DMSP4B/F2 

VIDKX)N CAMERA SYSTEM 

AFGWC STAFF 

UB 

69-062A-02 

07/22/69 

OMSP 

DMSP4B/F3 

C-SYSTEM 

AFGWC STAFF 

UB 

69-062A-01 

07/22/69 

OMSP 

DMSP4B/F3 

VIDICON CAMERA SYSTEM 

AFGWC STAFF 

UB 

70-012A-01 

02/11/70 

OMSP 

DMSP 5A/F1 

SCANNWG RADIOMETER 

AFGWC STAFF 

US 

70-070A-01 

09/03/70 

DtASP 

DMSP 5A/F2 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

7V012A-01 

02/1 7/71 

OMSP 

DMSP 5A/F3 

SCANNWG RADIOMETER 

AFGWC STAFF 

UB 

71-087A-01 

10/14/71 

OMSP 

OMSP 5B/F1 

SCANNWG RADIOMETER 

AFGWC STAFF 

US 

72-01 8A-02 

03/24/72 

OMSP 

DMSP5BA=2 

(S3E)VERT TEMP PROFILE RAD 

AFGWC STAFF 

UB 

72-01 8A-01 

03/24/72 

OMSP 

DMSP5BA^2 

SCANNWG RADIOMETER 

AFGWC STAFF 

UB 

72-089A-02 

11/09/72 

OMSP 

DMSP5B/F3 

(SSE) VERT TEMP PROFILE RAD 

AFGWC STAFF 

US 

72-089A-01 

11/09/72 

OMSP 

DMSP5BA=3 

SCANNING RADIOMETER 

AFGWC STAFF 

US 

73-054A-01 

08/17/73 

OMSP 

DMSP5BA^4 

SCANNING RADIOMETER 

AFGWC STAFF 

UB 

74-01 5A-02 

03/1 6/74 

OMSP 

DMSP5B/F5 

(SSE)VERT TEMP PROFILE RAD 

AFGWC STAFF 

UB 

74-01 5A-01 

03/16/74 

DMSP 

DMSP 58/F5 

SCANNWG RADIOMETER 

AFGWC STAFF 

IB 

74-063A-01 

08/09/74 

OMSP 

DMSP5C/F1 

SCANNWG RADIOMETER 

AFGWC STAFF 

US 

75-043A-01 

05/24/75 

OMSP 

DMSP5C/F2 

SCANNWG RADIOMETER 

AFGWC STAFF 

UB 

76-091A-01 

09/11/76 

OMSP 

DMSP 5D-1/F1 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

UB 

76-091A-02 

09/11/76 

OMSP 

DMSP 5D-1/F1 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

77-044A-01 

06/05/77 

OMSP 

DMSP 5D-1/F2 

(OLSPPERATIONAL LWESC SYS 

AFGWC STAFF 

UB 

77-044A-02 

06/05/77 

DMSP 

DMSP 5D-1/F2 

(SSH)MLB_TICH FILTER RAD 

AFGWC STAFF 

US 

78-042A-01 

05/01/78 

OMSP 

DMSP 5D-1/F3 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

78-042A-02 

05/01/78 

DMSP 

DMSP 5D-1/F3 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

79-050A-01 

06/06/79 

OMSP 

DMSP 5D-1/F4 

(OLS)OPERATIONAL LWESC SYS 

AFGWC STAFF 

IB 

79-050A-08 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSC)SNOWXXOUD DISCRIM 

AFGW. STAFF 

UB 

79-050A-02 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSH)MULTICH FILTER RAD 

AFGWC STAFF 

US 

79-050A-06 

06/06/79 

DMSP 

DMSP 5D-1/F4 

(SSMT)MW TEMP SOUNDER 

AFGWC STAFF 

UB 

82-118A-01 

12/21/82 

DMSP 

DMSP 5D-2J^6 

(OLS)LWE SCAN SYSTEM 

AFGWC STAFF 

US 

82-118A-02 

12/21/82 

OMSP 

DMSP 5D-2/F6 

(SSH-2)IR TEMP PROF SOUNDER 

AFGWC STAFF 

UB 

83-113A-01 

11/18/83 

DMSP 

DMSP 50-2/F7 

(OLS)OPERATIONAL LINESC SYS 

AFGWC STAFF 

US 

83-113A-03 

11/18/83 

OMSP 

DMSP 5D-2/F7 

(SSM/T)MW TEMP SOUNDER 

AFGWC STAFF 

US 

87-053A-01 

06/20/87 

OMSP 

DMSP 50^2/FB 

(OLS)OPERATIONAL LWESC SYS 

AFGWC STAFF 

US 

87-053A-05 

06/20/87 

OMSP 

DMSP S0-2/FS 

(SSH-2)IR TEMP PROF SOUNDER 

AFGWC STAFF 

US 

87-053A-06 

06/20/87 

OMSP 

DMSP 5D-2/F8 

(SSM/I)MW IMAGER 

AFGWC STAFF 

US 

66-020A-04 

03/16/66 

QEMI^I 

GEMINI 08 

CLOUD TOP SPECTROMETER 

AUSHOUSE 

US 

69-018A-01 

03/03/69 

APCXIO 

APOLLO 09 

SPECTRAL TERRAIN PHOTOS 

ALLENBY 

UB 

68-089A-01 

10/11/68 

Apoao 

APOLLO 07 

EARTH aOUD PHOTOGRAPHY 

AaENBY 

US 

68-118A-01 

12/21/68 

APOLLO 

APOLLO 08 

PHOTOS. 70 MM 6 16 MM 

AllENBY 

US 

69-043A-0I 

05/18/69 

APoao 

APOLL0 10 

PHOTOS, 70 MM 6 16 MM 

AaENBY 

US 

69-059A-01 

07/16/69 

APOLLO 

APOLL0 11 

PHOTOS, 70,166 35 MM 

AaENBY 

US 

69 099A-01 

11/1 4/69 

APoao 

APOLL0 12 

PHOTOS. 70,16 6 35 MM 

AaENBY 

UB 

70-029A-01 

04/11/70 

APOLLO 

APOLL0 13 

PHOTOS.70MM616MM 

AaENBY 

US 

72-058A-02 

OV/23/72 

•J\NDSAT 

UNDSAT 1 

(MSS)MULTTSPeCTSCAN 

ARLUSKAS 

US 

59-004A-05 

08/07/59 

EXPLORER 

EXPLORERS 

TELEVISION 

BAKER 

US 

70-025A-06 

04/08/70 

NIMBLIS 

NIMBUS 4 

(lOC)IMAGE DISSECTOR CAMEPJV 

BANCHFLOWER 

US 

60-016A-02 

11/23/60 

TIROS 

TIROS 02 

(SR)SCANNtNQ RADIOMETER 

BARKSDALE 

US 

62-002A-03 

02/08/62 

TIROS 

TIROS C4 

(SR)SCANNING RADIOMETER 

BARKSDALE 

US 

84-1080-01 

10/05/84 

BCE 

ERBS 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 
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84-123A-05 

12/12/84 

EPBE 

NOAA 09 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

84-123A-05 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(ERBE)EAJTTH RAD BUDGET EXP 

BARKSTROM 

US 

86073A-05 

09/17/86 

BSE 

NOAA 10 

(EFBE)EARTH RAD BUDGET EXP 

BARKSTROM 

US 

86-073A-05 

09/17/86 

NCAA 8-J/ATN 

NOAA 10 

(ERBE)EARTH RAD BUDGET EXP 

BARKSTROM 

UB 

78-041A-01 

04/26/78 

ABA 

HCM4 

(HC^«^)HEAT CAPACITY MAP RAD 

BARNES 

US 

73-027A-18 

05/1 4/73 

SKYLAB 

SKYLAB 

(EREP)IR SPECTROMETER(S-191 ) 

BARNETT 

US 

69037A-06 

04/14/69 

NIMBUS 

NIMBUS 3 

(IDC)MAGE DISSECTOR CAMERA 

BRACHaOWER 

US 

67-111A-03 

11/05/67 

ATS 

ATS 3 

(IDC)IMAGE DISSECTOR CAMERA 

BRANCHaOWER 

US 

65>068A-06 

08/21/65 

GEMINI 

GEMINI 05 

SPACE OBJECT RADIOMETRY 

BRENTNAa 

US 

65-100A-05 

12/04/65 

GEMNI 

GEMINI 07 

SPACE OBJECT RADIOMETRY 

BRENTNALL 

US 

64-052A-01 

08/28/64 

NIMBUS 

NIMBUS 1 

(AVCS)ADV VIDICON CAMERA SYS 

BURDETT 

UB 

60-002B-01 

04/C 1/80 

TIROS 

TIROS 01 

TELEVISION 

BUTLER 

US 

60-016A-03 

11/23/60 

TIROS 

TIROS 02 

TELEVISION 

BUTLER 

US 

81-115A-02 

11/20/81 

BHASKARA 

BHASKARA 2 

(SAMIR)SATEaiTE MW RAD 

CALLA 

INDIA 

69-037A-02 

04/14/69 

NIK^US 

N1K^US3 

(HRIR)HIGH RES IR RADIOMETER 

CHERRIX 

US 

123A-07 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(SBUV/2)SOLR BKSCTR UV RAD 

CUNNINGHAM 

US 

NOAA-H-05 

12/12/84 

NOAA 8-J/ATN 

NOAA-H 

(SBUV/2)SOLR BKSCTR UV RAD 

CUM^INGHAM 

US 

NOAA-J-05 

12/12/84 

NOAA 8-J/ATN 

NOAA-J 

(SBUV/2)SOLR BKSCTR UV RAD 

CUAMINGHAM 

UB 

73-027A-17 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)M-SPECT. PHOTOG.(S-190) 

DB^ 

UB 

83-116A-39 

11/28/83 

SHUTTLE 

SPACELAB 1 

(MRSE)MICROV/AVE FACILITY 

DIETERLE 

EUROPE 

67-066F-01 

07/01/67 

CXXDGE 

DCOGE 

COLOR TV OF EARTH 

DODGE 

UB 

72-031A-01 

04/17/72 

APOLLO 

APOLLO 16 

HANDHaO PHOTOGRAPHY 

DOVl£ 

UB 

72-031 A-03 

04/1 7/72 

APoao 

APOLLO 16 

METRIC PHOTOGRAPHY 

DOYLE 

UB 

72-031A-02 

04/17/72 

APOUO 

APOLLO 16 

PANORAMIC PHOTOGRAPHY 

DOME 

US 

71-063A-01 

07/26/71 

APOLLO 

APO-LO 15 

HANDHa-D PHOTOGRAPHY 

DOYLE 

US 

71-063A-03 

07/26/71 

APoao 

APOLLO 15 

METRIC PHOTOGRAPHY 

DOYLE 

UB 

71-063A-02 

07/26/71 

APOLLO 

APOLLO 15 

PANORAMC PHOTOGRAPHY 

DOYLE 

UB 

72-096A-05 

12/07/72 

APoao 

APOLLO 17 

HANDHaO PHOTOGRAPHY 

DOYLE 

US 

72-096A-07 

12/07/72 

APOU.O 

APOLLO 17 

METRC PHOTOGRAPHY 

DOYLE 

US 

72-096A-06 

12/07/72 

APOULO 

APOLLO 17 

PANORAMIC PHOTOGRAPHY 

DOYLE 

UB 

71-008A-01 

01/31/71 

APOLLO 

APOLLO 14 

PHOTOGRAPHY 

aBAZ 

US 

75-066A-21 

07/1 5/75 

APoao 

ASTP APOLLO 

EARTH OBS 8 PHOTOS(MA-136) 

aBAZ 

US 

81-111A-01 

11/1 2/81 

SHUTTLE 

STS-02 

(SIR-A)SHUTTLE IMAGING RADAR 

ELACHI 

US 

84-108A-01 

10/05/84 

SHUTTLE 

STS-41G 

(SIR-B)SHUTTLE IMAGING RADAR 

EUCHI 

US 

66-087A-01 

10/02/66 

ESSA 

ESSA 3 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

UB 

67-006A-01 

01/26/67 

ESSA 

ESSA4 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

67-036A-01 

04/20/67 

essA 

ESSA 5 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

UB 

67-114A-01 

11/10/67 

ESSA 

ESSA 6 

(APT)AUTOMATIC PIC TRANS 

ESSA 

UB 

68-069A-01 

08/16/68 

ESSA 

ESSA7 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

68-114A-01 

12/1 5/68 

ESSA 

ESSA 8 

(APT)AUTOMATIC PIC TRANS 

ESSA 

US 

69-016A-01 

02/26/69 

ESSA 

ESSA 9 

(AVCS)ADV VIDICON CAMERA SYS 

ESSA 

US 

73-027A-21 

05/1 4/73 

SKYLAB 

SKYLAB 

(EREP)L-BANO RADIOMTR(S-194) 

EVANS 

LB 

73-027A-20 

05/14/73 

SKYLAB 

SKYLAB 

(EREP)MICROWAVE SCATT(S-193) 

EVANS 

US 

7B-064A<04 

06/27/78 

SEASAT 

SEASAT 1 

(VIRR)SCAN VIS/IR RADIOMETER 

FELLERMAN 

US 

64-052A-03 

08/28/64 

NIMBUS 

NIMBUS 1 

(HRtR)HIQH RES iR RADIOMETER 

PDGHEE 

UB 

66-040A-03 

05/1 5/66 

NIMBUS 

NIMBUS 2 

(HRIR)HIGH RES IR RADIOMETER 

P06HEE 

UB 

75-004A-02 

01/22/75 

lANDSAT 

LANDSAT 2 

(MS$)MUL'nSPECT SCAN 

meDBi 

UB 

78-026A-02 

03/05/78 

LANDSAT 

LAiNDSAT3 

(MSS)MULT1SPECT SCAN 

FRB3BJ 

US 

70>008A-03 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

SCANNWQ RAPOMETER SYSTEM 

GBAJNDQT 

US 

70-106A-03 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(SR)SCANNING RADIOMETER 

GBAJNDB) 

US 

75-052A-C4 

06/12/75 

NIMBUS 

NIMBUS 6 

(LRIR)LIMB RAD INVER RAD 

QIXE 

UB 

7e-098A-0a 

10/24/78 

NIMBUS 

NIMBUS 7 

(SMMR)SCAN MICROWAVE RAD 

aOERSEN 

UB 

69-009A C9 

11/14/69 

APOLLO 

APOLL0 12 

PH0T06.MULT1SPECTRAU 70 MM 

OOETZ 

UB 

60-Qt6A-01 

11/23/60 

TIROS 

TIROS 02 

WIDERaO RADIOMETER 

HANa 

UB 
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HflOUfcCl 

o/uimAmEo 

CAriw«¥Ui 

PI/AGENCY 

CO 

61-017A-02 

07/12/61 

TIROS 

TIROS 03 

WIDERBLD RADIOMETER 

H8NEL 

US 

62>002A>02 

02/08/62 

TIROS 

TIROS 04 

V"/1DERB_D RADIOMETER 

HANEL 

LB 

69-037A-03 

04/14/69 


mmusz 

(IRIS)IR INTERFEROMETER SPECT 

HANEL 

US 

70>025A-03 

04/08/70 

NIMBUS 

NIMBUS 4 

(IRIS)IR INTERFEROMETER SPECT 

HANEL 

US 

68-068A>03 

08/1 0/68 

ATS 

AT S 4 

»AAGE ORTHICON CAMERA 

HAZELTINE 

UB 

70-025A-05 

04/08/70 

NIMBUS 

NIMBUS 4 

(BUV)BACKSCATTER UV SPEC 

HEATH 

US 

78-098A-09 

10/24/78 

NIMBUS 

NIMBUS? 

(SBUV/TOMS)-BACKSC UV/OZONE 

HEATH 

US 

70-025A-10 

04/08/70 

NIMBUS 

NIMBUS 4 

(SCR)SELEC:rnVE CHOPPER RAD 

HOUGHTON 

LK 

72-097A-02 

12/1 V72 

NIMBUS 

NIMBUS 5 

(SCR)SELECTIVE CHOPPER RAD 

HOUGHTON 

LK 

75-052A-09 

06/12/75 

NIMBUS 

NIMBUS 6 

(PMR)PHESS MODULATED RAD 

HOUGHTON 

US 

78-098A-02 

10/24/78 

NIMBUS 

NIMBUS? 

(SAMS)STRAT + MESO SOUNDER 

HOUGHTON 

IK 

70-025A-09 

04/08/70 

NIMBUS 

NIMBUS 4 

FILTER WEDGE SPECT 

HOVIS 

US 

72-097A-05 

12/11/72 

NIMBUS 

NIMBUS 5 

(SCMR)SFC COMP MAPPING RAD 

HOVIS 

US 

78-098A-03 

10/24/78 

NIMBUS 

NIMBUS? 

(C2CS)COAST ZONE COLOR SCAN 

HOVIS 

IB 

63-054A-02 

12/21/63 

TIROS 

TIROS 08 

(APT)AUTO PIC TRANSMISSION 

HUNTER 

US 

64-052A-02 

08/28/64 

NIMBUS 

NIMBUS 1 

(APT)AUTO PJC TRANSMISSION 

HUNTER 

US 

82-031A-01 

04/1 0/82 

(NSAT 

INSAT 1A 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 

83-089B-01 

08/31/83 

INSAT 

INSAT IB 

{VHRR)V£RY HIGH RES RAD 

ISRO 

INDIA 

INSAT1C-01 

06/00/88 

INSAT 

INSAT 1C 

(VHRR)VERY HIGH RES RAD 

ISRO 

INDIA 

IRS-1A-01 

10/00/87 

IRS 

IRS 1A 

(LISS}UN IMG SELF-SCN SENS 

ISRO 

INDIA 

78-098A-07 

10/24/78 

NIMBUS 

NIMBUS? 

(ERB)EARTH RADIATION BUDGET 

jAcoBOwrrz 

UB 

77-065A-01 

07/14/77 

OMS 

GMS 

(VISSR)VIS 8 IR RADIOMETER 

JMA STAFF 

JAPAN 

81-076A-01 

08/10/81 

GM5 

GMS2 

(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 

84-080A-01 

08/02/84 

QMS 

GMS3 

(VISSR)VIS & IR RADIOMETER 

JMA STAFF 

JAPAN 

66-016A-01 

02/28/66 

ESSA 

ESSA 2 

(APT)AUTOMATIC PIC TRANS 

JONES 

US 

79-051A-01 

06/07/79 

BHASKARA 

BHASKARA 

(SAMIR)SATELLITE MW RAD 

JOSEPH 

INDIA 

79-051A-02 

06/07/79 

BHASKARA 

BHASKARA 

TV CAMERA 

JOSEPH 

INDIA 

81-115A-01 

11/20/81 

BHASKARA 

BHASKARA 2 

DUAL TV CAMERA 

CALLA 

INDIA 

75-052A.Q1 

06/12/75 

Ni^^US 

NIMBUS 6 

(TWERLE)TRP WND ENG CONV 

JULIAN 

US 

60-006A-03 

05/24/60 

DOD(OTHER) 

MIDAS 2 

NON-SCANNING RADIOMETER 

JURSA 

US 

61-018A-04 

07/12/61 

CXXKOTHER) 

MIDAS 3 

SCANNING RADIOMETER 

JURSA 

US 

61-030A-02 

11/15/61 

DISCOVERER 

DISCOVERER 35 

SCANNING RADIOMETER 

JURSA 

UB 

62-010A-04 

04/09/62 

DOD(07HER) 

MIDAS 5 

SCANNING RADIOMETER 

JURSA 

US 

73-027A-19 

05/14/73 

SCYLAB 

SKYLAB 

(EREP)BAND SCANNER(S-192) 

KORB 

US 

65-024A-03 

03/23/65 

QEMNI 

GEMIMI03 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

UB 

65-043A-01 

06/03/65 

GEMMI 

GEMINI 04 

SYNOPTIC TERRAN PHOTOS 

LOWMAN 

US 

65068A-02 

08/21/65 

GEMINI 

GEMINI 05 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

65-100A-01 

12/04/65 

GEMNI 

GEMINI 07 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

65-104A-01 

12/1 5/65 

GEMNI 

GEMINI 06 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

66 020A 01 

03/16/66 

GEMNi 

GEMINI 06 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

66-047A-05 

06/03/66 

GEMNI 

GEMINI 09 

SYNOPTIC TERRAIN PHOTOS 

LOWMAN 

US 

66>066A-02 

07/18/66 

GEMNI 

GEMIN1 10 

SYNOPTIC TERRAIN PHOTOS 

U.OWMAN 

LB 

66-081A-06 

00/1 2/66 

GBAM 

GEMIN1 11 

SYNOPTIC TEHRAN PHOTOS 

LOWMAN 

US 

66-104A-02 

11/11/66 

GEMNI 

GEMIN1 12 

SYNOPTIC TEHRAN PHOTOS 

LOWMAN 

US 

83-0S9A>06 

06/18/83 

SHUTTLE 

STS-07 

(MCMS)MODLR OP-iOELEC MSP SC 

wm 

GERMANY 

84-01 1A-01 

02/03/84 

SHUTTIE 

STS-11 

(MOMS)MODLR OPTOELEC MSP SC 


GERMANY 

78-098A-06 

10/24/78 

NIMBUS 

NIMBUS? 

(SAM-I1)STRAT AEROSOL MEA 

MCXORMCK 

US 

79-01 3A-01 

02/18/79 

Aa; 

SAGE 

(8AQE)STRAT AEROSL 8 GAS EXP 

MCCORMICK 

US 

84-108B-02 

10/05/84 

aBE 

Enes 

(SAQE)STRAT AEROSL 8 GAS EXP 

MCXORMCK 

UB 

66-040A-04 

05/1 5/66 

NIMBUS 

NIMBUS 2 

(MRIR)ME0 RES IR RADIOMETER 

MOOJLLOCH 

US 

60-037A-05 

04/14/60 

NIMBUS 

NIMBUS 3 

(MRIR)ME0 RES IR RADIOMETER 

MCXXJLIOCH 

US 

7G-025A-02 

04/08/70 

NIMBUS 

NIMBUS 4 

(THIR)TEMP-HUMIDITY IR RAD 

MCCUIOCH 

UB 

72-097A-08 

12/11/72 

NIMBUS 

NIMBUS 5 

(THIR)T’EMP-HUMIDITY IR RAD 

MOCOLOCH 

US 

75-052A-12 

08/12/75 

NIMBUS 

NIMBUS 6 

(THIR)TEMP-HUMIDITY IR RAD 

MCXUiOCH 

US 

84-108A-02 

10/05/84 

SHUTTLE 

0T8-41Q 

(LFC)LARaE FORMAT CAMERA 

MOilBERG 

US 


D-43 
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22222 

L-DATE 

PROJECT 

SA: NAMES 

EXP NAME 

11111 

PI/AGENCY 

CO 

71-071A-01 

08/16/71 

EOLEreOLE 

EOLE1 

UPPER ATMOS WEA RELAY SYS 

MORELBANDEEN 

FRANCEAJS 

65-043A-02 

06/03/65 

OEMNi 

GEMINI 04 

SYNOPTIC WEATHER PHOTOS 

NAQLER 

US 

65-068A-03 

08/21/65 

QEMMi 

GEMINI 05 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

US 

65-100A-02 

12/04/65 

GEMMi 

GEMINI 07 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

US 

65-104A-02 

12/15/65 

QEMNI 

GEMINI 06 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

LB 

66-020A-07 

03/16/66 

QEMrJi 

GEMINI 06 

(SIDS)CLOUD PHOTOGRAPHY 

NAGLER 

US 

66-047A-06 

06/03/66 

QEMN! 

GEMINI 09 

(SIDS)aOUD PHOTOGRAPHY 

NAGLER 

US 

66-066A-03 

07/18/66 

QEMI^i 

GEMIN1 10 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

US 

66-081A-07 

09/1 2/66 

OEMNI 

GEMIN1 11 

SYNOPTIC WEATHER PHOTOS 

NAQLER 

US 

66-104A-03 

11/11/66 

GEMNi 

GEMIN1 12 

SYNOPTIC WEATHER PHOTOS 

NAGLER 

US 

61-025A-01 

09/13/61 

MmCURY 

MA-4 

EARTH PHOTOGRAPHY 

NASA 

US 

61-033A-01 

11/29/61 

MERCURY 

MA-5 

EARTH PHOTOGRAPHY 

NASA 

US 

62-003A-01 

02/20/62 

M9KXJRY 

MA-6 

EARTH PHOTOGRAPHY 

NASA 

US 

62-01 9A-01 

05/24/62 

MS^CURY 

MA-7 

EARTH PHOTOGRAPHY 

NASA 

US 

62-052A-01 

10/03/62 

MBCURY 

MA-8 

EARTH PHOTOGRAPHY 

NASA 

US 

63-01 5A-01 

03/1 5/63 

MmCURY 

MA-9 

EARTH PHOTOGRAPHY 

NASA 

US 

67-113A- 

1 1 /09/67 

APOLLO 

APOLLO 04 

(EARTH PHOTOGRAPHY) 

NASA 

US 

68-025A- 

04/04/68 

APOLLO 

APOLLO 06 

(EARTH PHOTOGRAPHY) 

NASA 

US 

87-01 8A-04 

02/19/87 

M06 

MOS1 

(DCS)DATA COLL SYS TRANSPNDR 

NASDA 

JAPAN 

87-018A-01 

02/19/87 

M06 

MOS1 

(MESSR)MSP ELE SELF-SCAN RAD. 

NASDA 

JAPAN 

87-018A-03 

02/19/87 

M06 

M061 

(MSR)MICROWAVE SCAN RAD 

NASDA 

JAPAN 

87-01 8A-02 

02/19/87 

M06 

M061 

(VTIR)VIS & THERMAL IR RAD 

NASDA 

JAPAN 

70-106A-05 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(APT)AUTO PIC TRANSM 

NESDIS 

US 

70-106A-04 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(AVCS)ADV VIDICON CAMERA SYS 

NtSDIS 

US 

72-082A-02 

10/1 5/72 

NOAA 1-b/ITOS 

NOAA 02 

(SR)SCANNING RADIOMETER 

NESDIS 

US 

72-082A-03 

10/15/72 

NOAA 1-5/lTOS 

NOAA 02 

(VHRR)VERY HIGH RES RAD 

NESDIS 

US 

72-082A-04 

10/15/72 

NOAA 1-5/ITOS 

NOAA 02 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

US 

73-086A-02 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(SR)SCANNING RADIOMETER 

NESDIS 

US 

73-086A-03 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VHRR)VERY HIGH RES RAD 

NESDIS 

US 

73-086A-04 

11/06/73 

NOAA 1-5/ITOS 

NOAA 03 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

US 

74-089A-02 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(SR)SCANNING RADIOMETER 

NESDIS 

US 

74-089A-03 

11/15/74 

NOAA 1-5/ITOS 

NOAA 04 

(VHRR)VEFY HIGH RES RAD 

NESDIS 

US 

74-089A-04 

11/15/74 

NOAA 1-5/ITOS 

NO/A 04 

(VTPR)VERT TEMP PRFL RAD 

NESDIS 

US 

78-096A-01 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

78-096A-02 

10/13/78 

NOAA 6-D/T-N 

TIROS N 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

79-057A-01 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

76-077A-03 

06/27/79 

NOAA 1-5/ITOS 

NOAA 05 

(SR)SCANN1NG RADIOMETER 

NESDIS 

US 

79-057A-02 

06/27/79 

NOAA 6-D/T-N 

NOAA 06 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

76-077A-01 

07/29/76 

NOAA 1-5/ITOS 

NOAA 05 

(VHRR)VER\' HIGH RES RAD 

NESDIS 

UB 

76-077A-02 

06/27/79 

NOAA 1-5/ITOS 

NOAA 05 

(Vtpr;vert temp prfl rad 

NESDIS 

UB 

80-074A-01 

09/09/80 

QOES/SMS 

GOFS4 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 

81-049A-01 

05/22/81 

GOES/SMS 

QOES5 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 

81-059A-01 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

(AVHRR)ADV very hi RES RAD 

NESDIS 

US 

81-059A-02 

06/23/81 

NOAA 6-D/T-N 

NOAA 07 

(tovs)opernl vert sounder 

NESDIS 

LS 

83-022A-01 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

83-022A-02 

03/28/83 

NOAA 8-J/ATN 

NOAA 08 

(tovs)opernl vert sounder 

NESDIS 

UB 

83-041A-01 

04/28/83 

GOESES 

QOES6 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 

84-1P3A-01 

12/12/84 

NOAA 8-J/ATiM 

NOAA 09 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

84-123A-02 

12/12/84 

NOAA 8-J/ATN 

NOAA 09 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

86-073A-01 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(AVHRR)ADV very hi RES RAD 

NESDIS 

US 

86-073A-02 

09/17/86 

NOAA 8-J/ATN 

NOAA 10 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

UB 

87-022A-01 

02/26/87 

QOES/SMS 

QOES7 

(VAS)VISSR ATMOS SOUNDER 

NESDIS 

US 

NOAA-D-01 


NOAA 6-D/T-N 

NOAA-D 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-H-01 


NOAA 8-J/ATN 

NOAAH 

(AVHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-l-01 


NOAA 8-J/ATN 

NOAAI 

(A'yHRR)ADV VERY HI RES RAD 

NESDIS 

US 

NOAA-J-01 


NOAA 8-J/ATN 

NOAA J 

(AVHRR)AOV VERY HI RES RAD 

NESDIS 

US 

NOAA-D-02 


NOAA 3-0/T-N 

NOAA-D 

(TOVS)OPERNL VERT SOU? JDER 

NESDIS 

US 

NOAA-H-02 


NOAA 8-J/ATN 

NOAAH 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

US 

NOAA-l-02 


NOAA 8-J/ATN 

NOAAI 

(TOVS)OPERNL VERT SOUNDER 

NESDIS 

UB 
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NOAA-J-02 


NOAA 8-J/ATN 

NOAA J 

(TOVSjOPERNL VERT SOUNDER 

NESDIS 

US 

62-047A-01 

09/1 8/62 

Tif¥y> 

TIROS 06 

TELEVISION 

NESS STAFF 

US 

63-024A-04 

06/1 9/63 

TIPQS 

TIROS 07 

TELEVISION 

NESS STAFF 

US 

65-004A-01 

01/22/66 

TIROS 

TIROS 09 

TELEVISION 

NESS STAFF 

US 

65-05<A-01 

07/02/65 

TIROS 

TIROS 10 

TELEVISION 

NESS STAFF 

US 

66-008A-01 

02/03/66 

ESSA 

ESSA1 

(VCS)VIDICON CAMERA SYS. 

NESS STAFF 

US 

7O-OO0A-O5 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(APT)AUTO PIC TRANSMISSION 

NESS STAFF 

US 

7O-OO0A-O4 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(AVCS)ADV VICICON CAMERA SYS 

NESS STAFF 

US 

74-033A-01 

05/1 7/74 

QOESSMS 

SMS1 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 

75-01 1A-04 

02/06/75 

QOESSMS 

SMS2 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 

75-100A-01 

10/1 6/75 

GOES/SMS 

G0ES1 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 

77-O40A-O1 

06/16/77 

QOESSMS 

GOES2 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

LB 

78-062A-01 

06/1 6/78 

GOESfiSMS 

GOES3 

(VISSR)VIS & IR RADIOMETER 

NESS STAFF 

US 

63-054A-01 

12/21/63 

TIROS 

TIROS 08 

TELEVISION 

OSULLIVAN 

US 

67-036A-02 

04/20/67 

ESSA 

ESSA 5 

(FPR)RAT PLATE RADIOMETER 

PARENT 

US 

60-O69A-O2 

08/16/68 

ESSA 

ESSA 7 

(FPR)aAT PLATE RADIOMETER 

PARENT 

US 

75-066A-19 

07/15/75 

APOLLO 

ASTP APOLLO 

STRAT AEROSOLS(MA-O07) 

PEPN 

US 

77-108A-02 

11/23/77 

METEOSAT 

METEOSAT 1 

(DCP)DATA COLL PUT 

PF.RA 

EUROPE 

77-108A-01 

11/23/77 

METEOSAT 

METEOSAT 1 

IMAGING RADIOMETER 

s&e^ 

EUROPE 

01-O57A-O2 

06/1 9/81 

METEOSAT 

METEOSAT 2 

(DCP)DATA COLL PUT 

PERA 

EUROPE 

81-057A-01 

06/1 9/81 

METEOSAT 

METEOSAT 2 

IMAGING RADIOMETER 

SERBvE 

EUROPE 

78-064. 03 

06/27/78 

SS\SAT 

SEASAT 1 

(SASS)SEASAT-A-SAT SCATMTR 

PIERSON 

US 

6V017A-03 

07/12/61 

TIROS 

TIROS 03 

(SR)SCANNING RADIOIVIETER 

RADOS 

US 

61-017A-04 

07/12/61 

TIROS 

TIROS 03 

TELEVISION 

RADOS 

US 

62-002A-04 

02/08/62 

TIROS 

TIROS 04 

TELEVISION 

RADOS 

US 

65-025A-01 

06/1 9/62 

TIROS 

TIROS 05 

TELEVISION 

RADOS 

US 

63-024A-02 

06/1 9/63 

TIROS 

TIROS 07 

(SR)SCANNING RADIOMETER 

R^DOS 

UB 

67-031A-10 

04/06/67 

ATS 

ATS 2 

(AVCS)VIDICON CM4ERA SYSTEM 

RCA 

US 

81-111A-04 

11/1 2/81 

SHUTTLE 

STS-02 

(MAPS)MEAS AIR POLL FROM SAT 

REICHLE 

US 

84-108A-03 

10/05/84 

SHUTTLE 

STS-41G 

(MAPS)MEAS AIR POLL FROM SAT 

RECHLE 

UB 

03-116A-30 

11/28/83 

SHUTTLE 

SPACELAB 1 

METRIC CAMERA FACILITY 

REYNOLDS 

EUROPE 

78-098A-01 

10/24/78 

NIMBUS 

NIMBUS 7 

(LIMS)LIMB IR MON STRATO 

RUSSELL 

US 

65-068A-04 

08/21/65 

GEMINI 

GEMINI 05 

CLOUD TOP SPECTROMETER 

SAIEDY 

UB 

82-072A-02 

07/1 6/82 

LANDSAT 

LANDSAT 4 

(MSS)MULTISPECT SCAN 

SALMONSEN 

US 

84-021 A-02 

03/01/84 

LANDvSAT 

UNDSAT 5 

(MSS)MULTISPECT SCAN 

SALMONSEN 

US 

66-040A C2 

05/15/66 

NIMBUS 

NIMBUS 2 

(APT)AUTO PIC TRANSMISSION 

SCHULMAN 

US 

66-040A-01 

05/15/66 

NIMBUS 

NIMBUS 2 

(AVCS)ADV VIDICON CAMERA SYS 

SCHULMAN 

US 

74-039A-08 

05/30/74 

ATS 

ATS 6 

(VHRR)VERY HIGH RES RAD 

SHB^K 

US 

72-097A-01 

12/11/72 

NIMBUS 

NIMBUS 5 

(ITPR)IR TEMP PROFILE RAD 

SMITH 

US 

75-052A-05 

06/12/75 

NIMBUS 

NIMBUS 6 

(ERB)EARTH RADIATION BUDGET 

SMITH 

US 

75-052A-02 

06/12/75 

NIMBUS 

NIMBUS 6 

(HIRS)HIGH RES IR SOUNDER 

SMITH 

UB 

70-O64A-O1 

06/27/78 

SEASAT 

SEASAT 1 

(ALT)RADAR ALT 

SMITH 

UB 

72-097A-03 

12/11/72 

NIMBUS 

NIMBUS 5 

MCROWAVE SPECTROMETER 

STAELIN 

UB 

75-052A-10 

06/12/75 

NIMBUS 

NIMBUS 6 

(SCAMS)SCAN MICROWAVE RAD 

STAELIN 

US 

78-064A-05 

06/27/87 

SEASAT 

SEASAT 1 

(SMMR)SCAN MICROWAVE RAD 

STEPHANIDES 

US 

70-O98A-1O 

10/24/78 

NIMBUS 

NIMBUS 7 

(THIR)TEMP-HUMIDITY IR RAD 

STOWE 

US 

5O-001A-01 

02/17/59 

VANGUARD 

VANGUARD 2 

(OPTICAL SCANNER) 

STROUD 

US 

59-009A-01 

1C/1 3/59 

EXPLORER 

EXPLORER 7 

THERMAL RADIATION 

SUOMI 

US 

61-017A-01 

07/12/61 

TIROS 

TiROS03 

OMNI RADIOMETER 

SUOMI 

UB 

62-002A-01 

02/08/62 

TIROS 

TIROS 04 

OMNI RADIOMETER 

SUOMI 

US 

63-024A-01 

06/19/63 

TIROS 

TIROS 07 

OMNI RADIOMETER 

SUOMI 

UB 

66-08/A-02 

10/02/66 

ESSA 

^SSA3 

(FPR)FUT PUTE RADIOMETER 

SUOMI 

US 

66-110A-09 

12/07/66 

ATS 

ATS 1 

(SSCC)SPIN SCAN CLOUD CAMERA 

SUOMI 

US 

67-111A-01 

11/05/67 

ATS 

ATS 3 

,MwfCC)MULTI COLOR SSCC 

SUOMI 

US 

69-01 6A-02 

02/26/69 

ESSA 

ESSA9 

v'^PR)FUT PUTE RADIOMETER 

SUOMI 

US 

7O-OO0A-O2 

01/23/70 

NOAA 1-5/ITOS 

ITOS1 

(FPR)FUT PUTE RADIOK.cTER 

SUOMI 

1 
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70-106A-02 

12/11/70 

NOAA 1-5/ITOS 

NOAA 01 

(FPR)FLAT PLATE RADIOMETER 

SUOMI 

US 

78-064A-02 

06/27/78 

SEASAT 

SEASAT 1 

(SAR)SYNTHETIC AP RADAR 

TREKI 

US 

61-028A-02 

10/21/61 

DOO(OnrHER) 

MIDAS 4 

SGANNINQ RADIOMETER 

rooD 

US 

63-01 4A-02 

05/09/63 

D00(O7HER) 

MIDAS 6 

SCANNING RADIOMETER 

TOOD 

US 

81-111A-06 

11/1 2/81 

SHimLE 

STS-02 

(NOSL)NK3HT/DAY SUR V OF LGTG 

VONNEGUT 

US 

82-066A-01 

06/27/82 

SHUTTLE 

STS-04 

(NOSL)NIGHT/DAY SUR V OF LGTG 

VONNEGUT 

US 

83-026A-01 

04/04/83 

SHUTTLE 

STS-06 

(NOSL)NIGHT/DAY SUR V OF LGTG 

VONNEGUT 

US 

69-037A-04 

04/1 4/69 

NIMBUS 

NIMBUS 3 

(SIRS)SATIR SPECT 

WARK 

US 

70-025A-04 

04/08/70 

NIMBUS 

NIMBUS 4 

(SIRS)SATIRSPECT 

WARK 

US 

72-097A-04 

12/11/72 

NIMBUS 

NIMBUS 5 

(ESMR)ELEC SCAN MICRO RAD 

WILHEIT 

US 

76-052A-03 

06/1 2/75 

NIMBUS 

NIMBUS 6 

(ESMR)ELEC SCAN MICRO RAD 

WILHEIT 

US 
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